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_ Perſons ſhall, for every Copy of ſuch Nautical 
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EXTRACT from the'ACT of PARLIAMENT. 


concerning the Longitude, made in the Fifth 
Lear of the Reign of His preſent Majeſty: _ 


HEREAS the Publication of Nautical 3 con- 


ſtructed by proper Perſons, under the Direction of the 
faid Commiſſioners, would greatly contribute to make the ſaid 
Lunar Tables more generally uſeful; Be it further Enacted, by the 


Authority aforeſaid, That it ſhall and may be lawful to and for 


the ſaid Commiſſioners to cauſe ſuch Nautical Almanacs, or other 


_ uſeful Tables, to be conſtructed, and to print, publiſn, and vend, or 
cauſe to be printed, publiſhed, and vended, any Nautical Almanac 


or Almanags, or other uſeful Table or Tables, which they, or the 
major Part of them, ſhall, from time to time, judge neceflary and 
uſeful, in order to facilitate the Method of diſcovering the 3 
tude at Sea; any Law, Statute, excluſive Privilege, private Char- 
ter, or other Cuſtom, to the contrary thereof 1 


And be it Enacted, by the Authority aforeſaid, That no Perſon or 


Perſons ſhall print, publiſh, or vend, or cauſe to be printed, pub- 


liſhed, or vended, any Nautical Almanac of Almanacs, or other 
Table or Tables conſtructed under the Direction of the ſaid Com- 
miſſioners, without being firſt licenſed by the ſaid Commiſſioners, or 
the major Part of them: And if any Perſon or Perſons not ſo li- 
cenſed, or not being authoriſed by the Perſon or Perſons fo licenſed 
by the ſaid Commiſſioners, ſhall print, publiſh, or vend, or cauſe 
to be printed, publiſhed, or vended, any ſuch Nautical Almanac 
er Almanacs, or other Table or Tables, ney ſuch Perſon or 
m 


anac or Table fo 
rinted, publiſhed, 'or vended, forfeit 'and pay the Sum of Twenty 


ounds ; to be recovered by Action of Debt, Bill, Plaint, or Infor- 


mation, in any of His Majeſty's Courts of Record at We/ftminfler ; 


and that One Moiety of ſuch Penalty and Forfeiture ſhall be to His 


Moy: his Heirs, and Succeflors, and the other Moiety to him or 
t ſhall proſecute, inform, or ſue for the fame, 


plwes whereof have not hit 


= 


EXTRACT of an Act for the Repeal of all for- 
mer Acts concerning the Longitude at Sea, 
except ſo much thereof as relates to the Ap- 
pointment and Authority of the Commiſſioners 
thereby conſtituted, and alſo ſuch Clauſes as 
relate to the conſtructing, printing, publiſh- 
ing, vepoings and licenſing of Nautical 
Almanacs and other uſeful Tables; and for the 
more effectual Encouragement and Reward 
of ſuch Perſon and Perſons as ſhalkdiſcover 
a Method for finding the ſame, or ſhall make 
uſeful Diſcoveries in Navigation; and for the 
better making Experiments relating thereto : 
Made in the Fonricenth Year of the Reign of 
His preſent Majeſty. ©. pt 
* 


JTDE it Enacted by the K1nG's Moſt Excellent Majeſty, by and with 

the Advice and Conſent of the Lords Spiritual and 'Temporal, 
and Commons, in this preſent Parliament aflembled, and by the Au- 
thority of the fame, That each and every of the faid recited Acts 
(fave and except ſuch Clauſe and Clauſes in each or any of them 
as relate to the Appointment or Authority of all or any of the Com- 
miſſioners thereby reſpectively conſtituted, and alſo ſuch Clauſe and 
Clauſes as relate to the conſtructing, printing, publiſhing, vending, 
and licenſing of Nautical Almanacs, and other uſeful, Tables) fhall, 
from and after the Twenty-fourth Day of June One thouſand Seven 
hundred and Seventy-four, be, and are herebyrepealed. 

And, for a due and ſufficient Encouragement to any Perſon or 
Perſons who ſhall diſcover any Method or Methods for finding the 
71 Longitude, Be it Enacted by the Authority aforeſaid, That the 
Firſt Author or Authors, Diſcoverer or Diſeoverers, of each and 
every ſuch Method or Methods, his or their Executors, Adminiſtra- 
tors, or .Afligns, ſhall be intitled to and have the Rewards or Sums 
of Money herein-after mentioned; that is to ſay, In caſe the Me- 
thod propoſed ſhall be, by means of a Timeskeeper, the Princi- 

ba been made public, to the Reward 


or Sum of Five Thoufand Pounds, if fuch Method determines the 

faid Longitude to One Degree of a great Circle, or Sixty geo- 

raphical Miles; to the Reward or Sum of Seven thouſand Five 

Fanden Pounds, it it ä the ſame to Te Thirds of that 
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EXTRACT, e. 


| Diſtance ; and to the Reward or Sum of Ten thouſand Pounds, 
if it determines the ſame to One Half of the ſaid Diſtance : Which 
reſpective Rewards ſhall be due and paid when ſuch Method ſhall 
have been ſufficiently tried by the following Experiments and 
* ges to be made and performed by ſuch Perſons, and under ſuch, 
as 


. 


Reſtrictions, as the ſaid Commiſſioners for the Diſcovery of Longi- 
tude at Sea reſpectively conſtituted by the above - recited Acts, or 
the major Part of them, ſhall think fit to appoint and direct; (that 
is to ſay), When and ſo ſoon as Two or more Time-keepers of the 
ſame Aion ſhall -have been tried at the ſame Time, for 
the Space of Twelve Months, at the Royal. Obſervatory at  Green- 
wich, then in Twp Voyages round the Ifland of Great Britain, in 
contrary Directions, and in ſuch other Voyages to different Climates 
as the faid Commiſſioners ſhall think fit to direct and appoint ; and 
after their Return from ſuch Voyages, or any of them, for ſuch 
longer Time, at the ſaid Obſervatory, not exceeding Twelve 
Months, as the ſaid Commiſſioners ſhall judge neceflary ; and alſo 
when and ſo ſoon as the ſaid Commuthoners,, or Two Thirds of 
them at the leaſt, ſhall, after ſuch Experiments and Voyages 
have been made and performed as aforeſaid, have declared and de- 
termined that ſuch Method is generally practicable and uſeful, and 
ſufficiently exact to determine the Longitude at Sea within the De- 
recs or Limits aforeſaid, in all Voyages for the Space of Six Months, 

mpediments from cloudy and hazy Weather excepted) ;. and alſo 
when and ſo ſoon as the Principles and Practice of ſuch Method 
are fully diſcovered and explained to the Satis faction of the ſaid 
Commiſſioners, or Two Thirds of them at leaſt; and ſuch Author 
or Authors, Diſcoverer or Diſcoverers, ſhall have delivered up and 
aſſigned over to the ſaid Commiſhoners, for the Uſe of the Public, 
the abſolute Property of ſuch Time-keepers as ſhall have been 
tried by ſuch Experiments and Voyages as aforeſaid, together with 
all Plates, Deſcriptions, Theories, and Explanations. belonging or 


| relating to the ſame, and which ſhall contain the Whole of ſuch 


Diſcovery of the Longitude; and in cafe the Method propoſed ſhall 
be by means of improved Solar and Lunar Tables, then and in 
ſuch Caſe the Author or Authors of ſuch improved Solar and Lu- 
nar Tables, their Executors, Adminiſtrators, or . Aſſigns, ſhall. be 
| Intitled to and have the Reward or Sum of Five Thouſand Pounds, 
if ſuch Solar and Lunar Tables ſhall prove ſufficiently exact to 
ſhew the Diſtance of the Moon from the Sun and Stars in the Hea- 
vens within Fifteen Seconds of a Degree, anſwering: to about Seven 
Minutes of Longitude, after making an allowance of Half a De- 
—— for the Errors of Obſervation; and when it ſhall appear to the 
atis faction of the ſaid Commiſſioners, or Two Thirds of them. at 
leaſt, that ſuch Tables are conſtructed intirely upon the Principles 

© of Gravitation laid down by Sir Jaac Nexvton (except with reſpect 
to thoſe Elements which muſt,neceffarily be taken from aſtronomi- 
cal Obſervations), and alſo when the Truth of fuch Tables ſhall have 


. 


= 


EXTRACT, Ge. 


doen farther confirmed and proved by Compariſon with a Series of 


. aſtronomical Obſervations made during a Period of Eighteen Years: 


: 


and a Half, which is deemed the Period of the Irregularities of the 


Lunar Motions ; which Reward ſhall be due and paid, when-the ſaid 


Commifſioners, or two Thirds of them at leaſt, ſhall have declared 
and determined, that ſuch Tables are ſufficiently exact to ſhew the 
Diſtance of the Moon from the Sun and Stars in the Heavens, 
within the limits above-mentioned ;. and alſo when the Author 
or Authors of ſuch improved Solar and Lunar Tables, his or their 
Execytors, Adminiſtrators, or Aſſigns, ſhall have delivered up and 


aſſigned over to the ſaid Commiſſioners, for the Uſe of the Public, 


the abſolute Right and Property to and in the ſame, together with 
the Theory relating thereunto; and in cafe any other Method ſhall 
be propoſed for finding the Longitude at Sea beſides thoſe before- 
mentioned, that then and in ſuch Caſe the Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of any fuch Method, his or their Execu- . 


tors, Adminiſtrators, or Afﬀigns, ſhall be intitled to and have the 
Reward or Sum of Five Thoufand Pounds, if it ſhall determine the 
Taid Longitude within One Degree of a great Cirele. or Sixty geo- 
1 — miles; to the Reward or Sum of Seven thoufand Five hun- 


red Pounds, if it ſhall determine the ſame to Two Thirds of that 
Diſtance; and to the Reward or Sum of Ten thouſand Pounds, if it 


ſhall determine' the ſame to One Half of the ſame Diſtance ; which 


reſpective Rewards ſhall be due and paid, ſo ſoon as the ſaid Com- 
— * or Two Thirds of them at leaſt, © ſhall, after proper 
Trial have been made by their Appointment and Direction, have 
determined that ſuch Method ſhall be generally practicable and uſeful 
for finding the Longitude at Sea within the reſpective limits above- 


mention ec. 


6 


Aud be it further Enacted, by the Authority aforeſaid, That when 


and fo ſoon as any ſuch Method or Methods, for the Diſeovery of 
- the ſaid Longitude, ſhall be tried, as before- mentioned, and — 
e and uſeful at Sea, and ſufficiently exact to determine the 


ngitude within any of the P or Limits aforeſaid; the faid 
Commiſſioners, or Two Thirds of them, ſhall certify the fame, un- 


der their Hands and Seals, to the Commiſſioners of the Navy for 
the Time being, together with the Name or Names of the Perſon or 


Perſons who ſhall the Author or Authors of ſuch Method or 


Methods; and upon the Receipt of ſuch Certificate, the faid Com- 
- miſſioners of the Navy are hereby authorized and required to make 


out a Bill or Bills upon the Treaſurer of the Navy for the reſpective 


- Sum or Sums of bag to which the Author or Authors of fach 


Propoſal, his or their Executors, Adminiſtrators, or Aſſigns, ſhall 
be intitled by virtue of this Act; which Sum or Sums the ſaid 


their Executors, Adminiſtrators, or Aſſigns accordingly, out of any 


| Treaſurer is key Dart; 4m to pay to the ſaid Author or Authors, 


4 


- 


; E XT RAG T, Ge. 
5 Money that may be in his Hands unapplied to the Uſe of the Navy, 
according to the true Intent and Meaning of this Act. . 


| And be it further Enacted, by the Authority aforeſaid, That the 
= faid Commiſſioners for the Diſcovery of Longitude at Sea, or any 
| Five or more of them, ſhall have full Power and Authority to hear 
and receive any Propoſal or Propofals that ſhall be made to them 
for diſcovering the ſaid Longitude, or for making any other uſeful 
Improvement in Navigation; and in caſe the faid Commiſſioners, 
or any Five or more of them, ſhall be fo far ſatisfied of the Pro- 
bability of ſuch Diſcovery or Improvement. as to think it pro- 
der to N to be made thereof, they ſhall certify the 
„ together with the Names of the Author or Authors of ſuch 
Propoſal or Propoſals, under their Hands and Seals, to the Commiſ- 
froners of the Navy, who are hereby authoriſed and required to 
make out a Bill or Bills upon the Treaſurer of the Navy for any 
Sum or Sums of Money as the faid Commitſtoners for the Diſcove 
of Longitude at Sea, or any Five or more of them, ſhall think ne- 
ceſſary tor making ſuch Experiments; which Sum or Sums the Trea- 
furer of the Navy is hereby required to/ pay immediately to ſuch 
Perſon or Perſons as ſhall be appointed by the ſaid Commiſſioners 
to make thoſe Experiments aut of any Money which ſhall be in his- 
the ſaid Treaſurer's Hands unapplied as aforeſaid. * 


And be it further Enacted, by the Authority aforeſaid, That if 
any Perſon or Perſons ſhall make any Diſcovery for finding the 
N 0 Longitude at Sea, which, though not of ſo great Uſe as to be 
4 Intithed to any of the great Rewards above ſpecified, ſhall nevertheleſs 
| ' be adjudged by the aid Commiffioners for the Diſcovery of Longi- 
tude at Sea, or the major Part of them, to be of conſiderable Uſe 
to the Public, or ſhall make any other Diſcovery or . Diſcoveries, 
Improvement or Improvements, uſeful to Navigation; then, and in 
fuch Caſe, ſuch Perſon' or Perſons, his or their Executors, Admi- 
niſtrators, or Aſſigns, ſhall, from time to time, have and receive 
fuch leſs Reward or Sum or Sums of Money as the ſaid Com- 
miſſioners, or the major Part of them, ſhall think reaſonable ; and 
certify accordingly, under their Hands and Seals, to the Commiſſion- 
ers of the Navy, who are hereby authoriſed and required to make 
out a Bill or Bills upon the Treaſurer of the Navy for any ſuch Sum 
or Sums of Money, which the ſaid Treaſurer is hereby authorized 
and required to pay immediately to ſuch Perſon or Perſons, his or 
their Executors, Adminiſtrators, or Aſſigns, out of any Money that 


ſhall be in his the ſaid Treaſurer's Hands unapplied as aforeſaid. * 
Provided alſo, and it is hereb further Enacted, That in caſe any 


Perſon or Perſons who ſhall and may have received any Sum or Sums 


of Money, by virtue of this Act, as a Reward for any Method of 


qiſdovering the Longitude at Sea, ſhall afterwards become intitled to 
any of the greater Rewards appointed by this Act, for or on account 
of the ſame Method; that then, and in ſuch Caſe, ſuch Sum or 
Sums of Money as they ſhall or may have received as aforeſaid ſhall . 
be confidered as Part of ſuch greater Reward, and deducted therefrom 
accordingly ;- and that no Perſon ſhall receive more in the Whole 
for any One Method for diſcovering the Longitude at Sea than the 
greateſt Reward appointed for ſuch Method by the Act. 


By the COMMISSIONERS | appointed by Acts of 
Parliament for the Diſcovery of the Longi- 


tude at Sea; and for examining, trying, and 
judging of all Propoſals, Experiments, and 
Improvements relating to the fame. 


2 


AJ HEREAS we think fit to emplo tes to print the Nautical 
Almanacs and Aſtronomical Ephemerides for the Years 
1796, 1797, 1798, 17%, and 1800; We do, in purſuance ef che 
power veſted in us by Acts of Parliament, hereby licenſe, authorize 
and impower you to print the Nautical Almanacs and Aſtronomical 
Ephemerides for thoſe Years accordingly, together with ſuch” other 
uſeful Tables for facilitating the method of diſcovering the Longi- 
tude at Sea as have been conſtructed under our-direction, and will 
be delivered to you by the Rev. Dr. Nevir MaskELVNE, His 
Majeſty's Aſtronomer Royal, at Greenwvzch ;\ and for ſo doing this 
ſhall be your ſufficient Warrant, Given under our Hands and Seals 
the 12th Day of Fuly, 1788. | * AS. 


HowE 


(L-S.) 
RoDNEY [. S.) 
H. PicoT (L. 8.) 3 
H. PALLisER (L. S.) 
M. BaRTrOx (Le S.) - 
| q ty 8. BARRINGTON (L. S.) 
| | g G. Pocock (ES) 
| | | 2 133 - . 7 
| ; . CaunisTroruteR BuckTroN . MIASKELYNE ) 
; | ö Printer, T. Honneny 3 
| Great Pulteney-Street, . SMITH AS) 
> Golden · Sguare. . WARIxG (L. S.) 
A. SHEPHERD ＋ 8.) 
| G. Rosx 1 
a | | "IT T. STEELE (L. S.) 
| 0 P. STxPHENS (L. S.) 
JH b C. MippLETon (L. S.) 
| J. SMITH ＋ 8.) 


By Command of the Commiſſioners. 
| H. P ARKER, Secretary. 
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By the  CoMmISS1ONERS appointed by Acts 
of Parliament for the Diſcovery of the Lon- 


gitude at Sea; and for examining, trying, 


and judging. of all Propoſals, Experiments, 


and Improvements relating to the ſame. 


FHEREAS we think fit to employ you to publiſh and vend, 
and to cauſe to be publiſhed and vended, all ſuch Nautical 


conſtructed under our Direction, as have hitherto been printed, or 
ſhall hereafter be printed for the ſeveral Years next enſuing, down to 
the Year 1800 incluſive, We do therefore, in purſuance of the 
power veſted in us by AQ of Parliament, hereby licenſe, authorize, 
and impower you to publiſh and vend, and to cauſe to be publiſhed 


7%7M,5,„ HEE. ISOs Che ho rate 
2 o - 


5 as have hitherto been printed, or ſhall: hereafter be printed for the 
ſeveral Years next enſuing, down to the Year 1800 inclufive. For 
> Which this ſhall de your Warrant. Given under our Hands and 
Seals the 5th Day of December, 1789. | 
| | "IS 1 2 og „%% ̃ PB 
5 Fan aer #7] 74 (LS. 
f 8 , F nee 
g CET be as. * ih S8. BARRINGTON , (.S. 
Ay : 8 S. Pocock .S. 
| + To Mr. Pra Euily, Jos BANK (L. S. 
) n VVV. MaSkeELYSE” (.S. 
N Bookſeller, Nee A 1 1 NSR NY (L.S. 
* r « OMITH 1.8. 
} | In the STRAND» 3 E. War ING (8 
) 94 SEAS XA. SHEFRERD (L. S. 
) dE LT IONG 2.009 #7, 22. 25 Ghia (L.. 
) ST Une nor ts: | T, STEELE (LS, 
; 2100 de P. STEPHENS (LS. 
; C.MiopLiErton ' (ES. 
| 1 jos * Sir g (LS. 
By Command of\che Commiſfto ners. 
[ "FRY tele to Mn H. hangen. 
* 8 | 2 
5 19 * : 4. 4 & — * . 


Almanacs and Aſtronomical Ephemerides, and ſuch other uſeful Tables, 


and vended, ſuch Nautical Almanacs, and Aſtronomical Ephemerides, 
as well as ſuch other uſeful Tables, conſtrutted under our Direction, . 
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HE Commiſſioners of Longitude, in purſuance of 
: the Powers veſted in them by Act of Parliament, 
= preſent the Public with the NavTical ALManac 
and ASTRONOMICAL EpHEMERI1s for the Year 1796, be- 
ing the Thirtieth Impreſſion, to be continued annually; 
a, Work which muſt. greatly contribute to the Improve- 
ment of Aſtronomy, Geography, and Navigation. This 
nn contains every thing eſſential to general Uſe 
hat is ro be found. in any Ephemeris hitherto publiſhed, 
with many other uſeful and intereſting Particulars never 
| et offered to the Publ in any Work of this Kind. The 
Is Tables of the Moon had been brought by the late Pro- 
feſſor Mayer of Gottingen to a ſufficient Exactneſs to 
detetmine the Longitude at Sea, within a Degree, as 
peared by the Trials of ſeveral Perſons who made 
ſe of them. The Difficulty and Length of the necef- 
ſary. Calculations ſeemed: the only Obſtacles to hinder 
them from becoming of general Uſe: To remove which 
this EygzMEris waß made; the Mariner being bereby 
relieved from the Neceſſity of calculating the Moon's 
Place from che Tables, and afterwards computing the 
Diſtance to Seconds by Logarithms, which are the 
| principal 


——_— 4 
G 


\ 


Kos m Ss 
De and only very delicate Part of the Calculus; 
fo that the finding the Longitude by the Help of he 
EPHEMER]S Inow in a Mantier reduced to the Compu- 
tation. of rhe Time, an Operation equal t& that of” in 


= 


Azimuth, and the Cotrection of the Diffatice on account 
of Refraction and Patallax, which is alſo rendered 
very eafy by either of the "T'wo Methods invented by. 
Mr. Lyoxs aud Mr. Doxraoxxs, and publiſhed” in t 
7 Editioh of the Tables tequifite to be uſed with'the 
FREME RIS, and fince, with Improveinents, in the 
Second Edition of the fame Tables; or by either of the 
Too Merhods atnexed to che ErxkEMI AIs of 1774, 
being both Improvements of the-Method-which I for- 
merly , publiſhed in the Bxirrisn Marings's Grp and 
PaiLogopmeat T&axsactions, the Firſt by myſelf, and 
the Second by Mr. Gren Wirenrrt,; which are dow 
alſo ahnexed to the Second Edition of the Rüdpistr 
TxriEs, butrftill more ſo by the GENERAL TABLES fot 
_ corre@ing che appatent Diſtaucc of the Mon and 4 
Star or the” Sun fram che Effects of Reftaction aud 
Parallax, cbfnpured at great Expence by Order of he - 
— Commiſſioners of . Longitude, and publiſhed under the 
3 Care of Dr, SHEeftRd, Plümian Profeffor of Aſtfonòm 
za Expertiiegtal Philolophy at Ckrkiv6K, in 1 572. 
* ” uam wm . a * 1 Us Mn nne R193 26 
An che Caleularions of che Ernkuzis rHlathhg to th 
Sun were made from Mi, MAyzsz's lat manuſcript 
"ables, received by the Byard, of Longitude after Ki 
Deceaſe, which, have, been, printed under my InſpeQio 
e in 17; but the Calculations of che Ma 2 
wh ch had been made ſincę the hear 17 22 inclufive from 
new Tables, improved from Maxin. ables, compoſe 
by Mr. CALA Mazox, under my Pirection, from CA. 
culations, made, by. Order of the Board: of ; Longitude, 
upon the Series of Lunar Obſervations made by the late 
po D222 Dr. BRADLEY, 
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Dr, Bravizy, nd public in the Nautical Ss BY 
of. 1774, are in this ExxEMER1s, for the Second Time, 
computed” from Tables ſtill farther cotrected by Mr, 
Mason, and rendered more, exact by the Addition of 
Eight. Equations to the npmber in "Mayzz's T ables, 
taken from Mayzr's Theory, but fert]ed-ps to the Mar: 
ina from the ſaid Obſervations, and the whole being 
calculated to Tenths of a Second, Tbeſe new Table 
when compared with ; the: gBove- mentioned Series of 

Obſervations, a pr 745 Allowance, being made for the 
unavoidable. Error. 0 
the Moon's, Longitude in the Heavens correctly withi 
30 Seconds of à Degree; which greateſt Error, added 
to a poſſible Error of One Minute in taking the Moon's 
Distance from the Sun or a Star at Sea, Will at a Me: 
dium only produce an Error of 42 Minutes of Longi- 


Obſervation, ſeem to give always 


tude, The Error of the ſame Ta 16s 3 in Tete ſeems 


neyer to exceed a Miaute, which will but triflingly af: 
fect the computed Diſtances of the Moon from the Hug 
996 zodiacal Stars ſet down in the EppeMERtS. 


| The Calculations of the Planets places were made 
from M. Dx LA Lanpz's Tables contained in the 
Second Edition of his Aſtronomy, as they have been 
for every ErRENMERIs beginnin with that of 1780; 
and thoſe of the Eclipſes of Jupiter's Satellites were 
made from Mr, WazczxTin's Tables annexed to the 
fame Tables of M. DE LA Lanz, excepting the 
Eclipſes of | Jupiter's Second Satellite, which were 
eke in this ExuxxMRRIs for the Sixteenth Time from 
new Tables tranſmitted to me from their learned 
Author Mr. WarctytINn, Secretary to the Royal 
Academy of Sciences at Srockhotxt, and publiſhed 
t the Wl o the Nautical N of 1799: 
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A1 the Articles of the EenzMens were computed by 
Two ſeparate Perſons, and examined by a Third, except 
the Moon's Longitude, Latitude, Right Aſcenſion, De- 
clination,, Semidiameter, and Parallax, which for Noon 
were computed by One Perſon,” and for Midnight by 
another, and the Truth of theſe Calculations aſcertained 
vy means of Differences, which for the-Moon's Longi- 
fade were carried! as ft a$ the Fourth r By 
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I. NOVEMBER 1596. vat 


. Br 4 — ; 1 
of — \ | 
Z | E | Phaſes of the MOON. 
315 Terms, &c. p Firft Quarter ---- 5. 9,34 
81 | O Full Moon - - 14.15.18} 
& = Lal Quarter 21. 7. 2 | 
ME New Moon - - - - - 28. 22: 37 
Tu. 1 NA Saints. NE — E 
W. 2 Pr. Edward born. Other P henomena. 
Th.] 3 Pr.. Sophia born. On mor. | | , 
F, | 4 [of All Souls, 1 ret. | D. H. M. 62 7% ol 
Sa. } 5 [Powder Plot, 1666. 1. = "2 BW, * 18“ South. 
— SES * — — 2. 11.44 7 e Ophiuchi. 1 
| | | ; 
Sun.] 6 2475 Su. aft Tr. Leonard.| 6. 19. 5 0 
M. 7 D.ofCum.b.M.Ter. beg. 7- - - Þ Stationary. 
Tu.] 8 er:. Aug. Sophia born, 11. 46 PD. Vo 
W. 9 ..- - 2m, X 3' South. 
Th.] 10 g 9. 14. 5 Dad g= 
F. | 11 St. Martin. 9. 14. 54 Da ad þ = 
Sa. | 12 On mor, of St. M. a ret. 9. 15· 2 D3 ad þ & 
8 —[ Camb.T. div. m. IO, 13» 25 U 33 X 1 | . 
Sung 13 [5th Su. after Tr. Britius. iI. M, * 36' North. 
M. | 14 Ii. 10. 51 Pig. 
Tu. 15 [Machutus. If 0. 18 5 
W. 161 16. 13. 10 5 C8 14 
Th.] 17 Hugh Biſhop of Lincoln. 16. 21. Im. h, & 418. of) C. 
F. | 18 [la 8 days o 8. M. 3 ret. 16. 21. 54 Em. h, & 478. 0f 0 C 
Sa. 19] - 17. 3. 10 0% | 
— — 17. 6. 10 D* N : 
Sun 20 126th Sunday after Trinity.\|19, - - $91, & 11 South. 
M. | 21 [Edmund K. and Mart. 9. 11. 16 0 
Tu] 22 Cecilia. 21. 0. 44 O enter 
W. 23 Bt. Clement. aa. 8.33 7 & - 
Th. 23-13-11 Þ 6 | 
F. D. of Gl. b. Cath. In 1530. &, & 46 South. 
8a. [days of S8. Mart. 4 gel. an 1 
Fun. Advent Sunday. | 
M. 28 [Michaelmas Term ends. 
Tu. 29 
W. 30 St. Andrew. 
| 
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II. 


- 5 f | > 24 
8 | : Tas. 8 N*" 8 Equation} f 
2 ” Longirude. R*.Aſcen. | Declin. jof Time.] Diff. 
245 in Time. | South. | sab. 

: - a — —— — : * 1 
Is. p. M. s.] H. M. 8. D. M. S.] M. 8s. | 8, 
Ir 
W. 2 7 * 10. 49+ 21 14+ 33+ 34, © 15. Js 18 16. 1871 Do 

Tu. 3 | 7- 12-49-36] 14-37-32 1] 15.23. 58 J 16,14, | 10 
F. | 4 . 13. 49. 5214-41. 30,3 15.42.33 16.12, 5 | * 
Sa. 57.13. 50. 10 14.45. 2 15. 0.32 16. 10,5 hi 

=] 1 1 + 
Sun. 6 "= 14 50. 29 14.49. 299 3 16. 18. 2 x 16. 6,6 | 
M. 3 7.1 50.49 14 53. 30,0 16. 36. 2 16. 27 6 g mY 
Tu. 7. 16. 51. 11114. 17345 16. 63.2 575 [ 58 
W.. 7:17-$t-34 115: 1-339] 17-10-33 . [86 
Th. 10 7s 2 58 hers 5 -& | 17. 27» 15 457 1 ; | 
_ = | f . 755 
F. 7. 2s 16. 9.41, 1 17-43-34 15.376 [ 6 
Sa. | 12 7.20. 62. 5115. 13-455 9! «59-42 | 15.2993 | 3 
Sun.) 13 7.21. $3.20 2 4th 15. 31 [ 15.20, 2 21 
M. 14 7. 22. 53. $1 2 + . 0 | T5. 10, 3 | 1 
Tu. ] 15 | 723. 54,23 15-26 + $40 } 18. 46. 10 | 14. 59,5 
| je — — — — 1 11 
W. 7.24.54 5615. 30. 1378 19. 1. 014.4, 0 
Th. 12 755 31 18.272772 19.15.30 | 14.35, 4 5 
F. - 20. 50. = 15. 38. 32, 19. 29. 39 ; I 4+ 22, © 135 4 
Da. 7. 27+ 66. 46 15-42+ 434 $ . 14. 778 (Re 
Sun. 20 2 2 57-26 5. 46. 8557 —— 52 | 13-52,9 | 12 

— — 1 
Tu.| 22 8. 8 52 15. 55-20, 8| 20. 22. 39 | 13. 20, 5 195 6 | 
W. | 23 | 8. 1-59-38 18.55 35 6 20. 34. 59 | 13. 3, | 18,2 
Th. 24 | 8. 3. 0-25 20. 40, 56 | 12.44, 8 19, © 
F. | 251.8. 4. 1. 1416. 8. 1 8 20. 68. 2912. 26,8 
1 — — — — 19,7 
Sa. | 26] 8. 5. 2. T 16. 12.21, 6} 21. 9.39 | 12.6, 1 3 
Nun. 27 8. 6. 2. 56 16. 16. 38, 7 21. 20. 25 11 45, © 2 

TM. | 28] 8. 5 3-49 | 16. 20. 56, 5 21. 30. 4711.24, 4 ** 
Tu. 29 8. „ 4+ 43 16. 25. 15720 21.40. 11. a, 5 3 
W. 30 | 8. 9. 5.3916. 29. 34 21. 50416 | 10. 49, © 8 

1 F 


H. 


*- 
= 


: 


NOVEMBER 1796. 


"Thx SUN*'s || 


a 4 
Time of ©'s| Place 
Semidiam. Semi- { Hourly Logar. of the 
| Days paſsꝭ Merid. diameter Motion. Distance. is *'sNode.f 
| y N | þ | wy 2 : 
ECT 6} \\ 8. D. MI 
' 1. 72 | 16, 11, 2 k 2. 30, 4 ese 3. 4.26 
ae 16. 12, 72.30, 8 | 9-995567 || 3 4 
13 . 8,4 1614, } 2.31,3 9.994968 3. 3-4 
19 Tt % || 16.1 o 14 | 2:31, 7 9.994434 3. 3-29 
| [| 26. 16, 2 [ 2-32, 1 | 9-993979 || 3» 3+ 9 
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ECLIPSES of the SATELLITES of JUPITER: 


r 


| 


1. Satellite. 7 II. Satellite. IT. TY 
"Emerſons. | 5 oe. © 37 
I Days. | H. M. 5 | Days. | H. M. 8. . || Days. H. M S 
— | o_ — LO — 
i 23.33.14 4 | 11. 53-39 | 15. 0. 24 Im. 
13 {| 18, 2. 10 S | 3a Ti, $3. \ | g : 16. 8.40 E. 
e * 31. 4 11 14.28. 57 14 19 2. 12 Im 
1% 7 "APY | 1 3. 40. 19 14 þ 22. 9.36 KE. 
"F< 1. 28. 44 18 17. 3.30 21 23. 3-19 Im. 
10 19. 57-30 X& 22 | 6.20.32 22 2. 9.44 EA 
FRI e . . 29 | 3- 3:45 Im. 
(74 | 8-54-55 [[*29 | 8-54. 3 29. | © 9-12 
4 216 3+ 23+ 34 A | 
17 |} 21-c2.11 || | qo CRETE 
4 19* | 16.20.45 ff __ e ; 
1 2: | 10.49.16. | | IV. Satellite. 
| : X23 To 1 „45 + " * 
12 18. TO! | * 1 6. 12. o Im. 
26 8.1433 * 1 10. 18. 85 E. 
1.28 r 158 0. 29. 31 Im 
* 30 2 — 6 ö „ 431.15 E. 
1 | | | | 


| 
' 
| 
: 
: 
| 
f 


i 


c 
: 


Fir PLANETS 


% 


124 NOVEMBER #796. IV; 


. Heliocentric Geocentrie [Paſſage 
Long. Lat. Long. | Lat. Deelin. Merid. 
ü 

-Y Gr. Elong. 14%. MERCURY... © — v3 
1. 24. 20 1. 2 7. 3.21 | 0.2 12. 13 | 2327 

2. 13. 13 | 3. 13 | 4 O. > 1. 20 10. 30 | 23. 

3. 2. 7 N 4 6.9. 48 1. 56 £ 9. 36 22.5 

3+ 20. 29 er 7- 0.32 2.16 [ 9.33 | 22.49 
4+ 7-46 | 6.56 f 7. 2.36 | 2.22 10.10. | 22.46 

41 | 6.56 7. 5.39 | 2-18 [1.15 | 24+ 46 

-10 | 6.29 7. 9-19 | 2. 7 13. 37 23. 48 

21.19 5.43 , 7+ 13-24 [. 51. 14. 7 23. 52 
3.16 4-45 7.17. 43 1.32 15. 40 232. 56 

6. 14-15 | 3-42 | 7-22-11 | teit ff 19.21 | 23. 1 

6. 21. 2.57 | 7-25-12 | 6-57 18. 10 | 23. 4 

9 | &. f 

3. 4. 1. 7 24. 13 | 0.59 NI 3-12NT 31.31 
3.13. 49 | 1-39 » 0.50 | 1.22 0. 56N| 21.12 

3+ 23-33 | 2+ 7 6. 7-30 | 1.41 1.488 21-13 

4+ 3+18 | 2.32 o 4-42 1. 55 3.57 121.14 
4212.5 | 621-28 | 2. | 2 21» 16 
— — = 
1 11. 20. 23 | 1.34 8 || 10. . F z. 3 N rr 29-6. 7 
7 11. 24. 9 | 1.30 10. 9. 81. 54 19. 49 5. 55 
13 11. 27.55 I. 25 10. 13. 20 t 1. 44 1 „30 5.47 
12 4 M6 | 5 N 1.3 17. 6. 3.39 
? 6 I. 16 to. 381. 5a 1. 2 1 6. 35 5.31 
Le /! 
11. 3. 16 | I: 19 11.338 7. 52 

11. 3.23 | 1.18 11.29 | 4.28 

11. 3.39 1. 1 | 11.22 7. 5 

: 11. 4. 211.1 11. 13 6. 42 
25 | 11, 15» 1.13 | It. 4.31 | 1-14 It. 1 | 6.18 
2 $8 4 1 i . 
1 2+ 22. 42 * 13 8 2. 27. 21 1.20 22. 7N 15. 16 
71 2.23. 556 [1.13 2. 27. 61. 20 22. 6 [14.51 
13 2.24. 9 | 1.12 2. 26. 44 | 1-20 22. 6 | 14.25 
19 18 1,12 || 2.26, by 1. 20 || 22. 5 | 13.59. 
26% 2.23.30 | 1,11 2.26» 1. 19 |. 22+ 13. 32 
| = ""TEORGCIAN. EM 
1 5. 9-21 | 0.46N || 5. 12. P 6.45NTJF 7. Tu 20. 22 
11 5. 9.29 J 0. 46 5. la. a1 . 48 7+.3 19. 43 

21 6. 9. 2 o. 46 13.390. 4 32 19. 
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NI 


E Tuz M O O NF 4 
= * 
3 Longitude. Latitude. 
8 "Rom. | Midnight, || eee 
8 | 8. D. M. 8. 8. D. M. 8. | D. M. 8. D. M. 8. 
Tu.| x | 8. o. 5.35 8. 6. 10. 3 2. 46. 40 NI 2.18.23, N 
W. 2 8, 12. 1 41 | B. 18. 10. 45 || 1.48. 43 1. 18. . 
Th.] 31 8.24. 7. 40 | 9. o. 2. 50 (0. 46, 37 NI o. 14. 4 
F. 41 9. 5. 56. 46 | 9. 11. 49. 56 (o. 17. 680. 48. 48 8 
1 Sa, 5 2 17. 42+ 59 2 23. 36. 30 1. 19. 59 1. 60. 22 
Fun.] 6 9. 29.31. 6 10. 5. 27. 30 || 2. 19. 40 2.47.38 
M. | : 10. 11. 26. 22 10. 17. 28. 19 3» 13. 57 0 3» 38. 20 
Tu. 17.52.24 1 10. 29.44. 7 4. o. 31 | 4. 20. 10 
W. 9 39. 1211. 12+ 19. 49 4.37. © 450. 41 
Th.] 10 = 18. 46. 23 11. 25. 19. 19 5. 0: 57 5. 7.28 
F. 111 o. 1 1. 58, 52 0. 8. 45. 9 5 9.57 Go 8. 3 
Sa. | 12 0. 15.38. 9-22-37-37 6 8. 8 4. 51. 16 
Fun. 13 % 29+ 43+ 13 6. 54.27 || 4-45-54 4.16.58 
IM. | 14 1. 14. 10. 3 ys ey 3. 51. 41 J 3+ 23-20 
Tu. 15 1.28. 5. 54.12. 6. 19. 44 || 2-51-20 - 2. 16. 16 
W. ; 16 * 1 46. 2, 2. 21. 13. 8 | 38. 44 $3 Os 59. 28 S | 
| Th. 17 28. „39. ” 3» 6. 3 5 Os 19. 13 8 0. 21. 17 N 
F. | 18 255 bs + 50 | 3+ 1 75 7 I. 1. 11 NI 1. 39. $0 
| Sa, 19 3,27. 58. 3 2. 16. 33 2. 50,46 
Sun. 20 4. 12. 16. 4 0 * 1 — 3.21. 59 3.49. 47 
u. 2 426. 14. 36. 3. 6-39 || 4-13-54 | 4:34 4 
Tu. 22 5. 9+ 54-44] 516.38. 24 4.50. y 5. 2. 0 
IW. 23 + 23+ 17» 50 8 29.53. 9 J 5. 9-41 5.13.9 
| Po. 24 . 6. 24. 33 12. 52. 15 5 12. 31 5 7 5 
F. | 25 | 6. 19. 16. 26] 6: 25.37. 16 4. 59. 32 4.47.2 
Sa. 26 7. 1. 54. 5 7. 8. 9. 36 [ 4-32. 2 4.13.27 
1 Sun.| 27 7. 14.21.25 7+ 20. 30. 30 || 3. 52. © 3.27. 59 
IM. 28 CES 37. 2 | 8. 2.41. 9 || 3. 1:43 2. 33 31 
1 Tu-| 29 43. 3 8.1442. 53 || 2+ 3-45 1. 32-45 
| W. 30 8. 20. 40.55 8. 26. 37. 20 || 1. 0.50 | 0.28.22 
| 


2 ˖ | 
th THe M O O N*s 
4158 a 3 r 
2 Paſſage Right Aſcenfion:|| Declination. 
4 2 ds > 1 + 2 * 
* Mer id. Noon. Midauigbt.] Noon. Manig bt. 
> $15" "RE AY r 
8 | H. M. D. M. D. M. N D. M. D. M. 
I 127 | 238. 32 244. 4217. 28 S | 19. 8 | 
3 2+ 14 || 250. 57 | 257.16 || 20.29 1 21.3 
3 Z* 3 263.3820. 3 || 22.33 23-13 
2 3+ 52 || 276. 30 | 282.57 || 23.37 23.45 
'$ 441 || 289-23 | 295-49 || 23-37 23.13 
2286 302. 12 308. 33 22. 3 7 | 21.38 
6. 18 || 314.51 | 322. 6 || 20.28 (19. 
* || 327+17 | 333-25 || 17.28 - 1653 
51 |} 339-31 | 345-30 13.37 | 11-25 
| B 37 || 351-49 | 357.469. 3 | 6-34 
JF. 13924 63 | 10. 4} 3.578 1.158 
4 Sa-] 22 | 14 || 10-12 I — 22. 44 || 1-31 NI 4-18 N 
3 1s 11. 2 29-10 | 35.59 l 7. 4 9. 48 
JM | x4 | 16 || 11-56 42.53 50. © | 12.25 14. 63 
Tu. 18 17 || 12. 53 57. 20 4. 52 17. 9 19. 9 
f W. 16. 18 | 13. 54 2+ 37 80. 31 20.51 22. 11 
Th. 1 19 || 14- 57 8.32 | 96.37 || 23. 8 23. 40 
F138} 20 || 15-59 [| 104-41 | 112.41 || 23.48 23. 31 
oa. 119 f 21 || 10.59 || 120.23 | 128.1 22.49 | 21.45 
Sun. 20 | 22 17. 55 135+ 44 | 142+ 5 20. 22 18. 41 
IM ery 23 || 18.47 149- 59 156.46 16. 46 14.38 
4 Tu 227 24 || 19-35 || 163.19 | 169.42 || 12.29 | 9. 55 
W.1 231 25 || 29-21 || 175.54 | 181.59 || 7.24 |} 4. 50 N 
F Th.| 2443 20 |} 21- 5 |} 187.57 | 193.50 || 2. 4 NI o. 22 8 
F. n 49 109. 4205. 302. 56 8 5.27 
| Sa, | 26 | 28 || 22.323 | 211-19. 217-10 || 7-34 | 10.14 5 
nene 23-18 || 223. 4 | 229. 1 || 12.28 | 14.33 
TM. 2814 8 235. 3241. 9 || 16.28 18. 12 
"3 Tu.j 291 2 o. 4 || 247-20 | 253+ 36 19: 45 21. 3 
IW. 30 3 9. 52 259. 56266. 2022. 8 23. 57 
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© | = | | 
Sis] Tz MOON's 
= | 5 — 2 —. Hor. Parallax. 
r | i, 

S | S Noon. [Midnight Noon. Midnight. 
> 1 > — — y_ 
aſa] M. s. M. s. M. 8. NM. 8. 
Tus 1.14. 59 14. 56 || 54-59 | 54-48 
W. 2 ]* 14.53 | 14-51 54.38 | $4+30 
Th. 3 | 14-49 | 14:48 || 54-24 | 5419 
Fe | 4 | 74-48 | 14-47 || 54-17 {| 54-16 
da. A 48. 14. 49 8417 5 S4n #2... 
1 6414. 7 | 14.53 || 54-28 | 54437 | 
. Freren 
Tu.] 815. 8 15. 10 $5.20 55.39 
W.] 9 r5.16 | 15.22 [ 56. x | 56.24 
Th.] 10 15. 29 | 15.30 | —.— 57.15 
F. 11 15.4 | 15. 51 | 57. 42 58. 10 
Sa. | 12 | T5+'s 16. 1 $8.37 | 5% 3 
Sun. 13 16. 12 |] 16.1 59.27 9.49 
M. 4 16.316. 28 || bo. . 
Tu.] 15 | 16,31 | 16.34 || 60. 3 60. 47 
W. 16 | 16. 35 [ 16.35 | bo. c1 60. 51 
| h. 17 | 16. 34 1 16. 32 N 60. 47 | 60. 41 
F. 1816. 29 | 16.26 || 60.31 | 60. 17 
Sa. | 19 | 16.2: [ 16.17 || bo. 1 | 59.44 
Sun.] 20 | 16.11 | 16. 6 || 59.25 | 59. 5 
M. | 21 } 16. © 15. 55 56. 44 58. 23 
Tu. 22 15. 49 | 15-43 || 58. 2 | 47.47 
Me] v3 | 18. 38 | 15-33 || 57-21 | 57. 3 
1 28 15. 19 | 15-14 56. 11 } 55.56 
Sa. | 26 | 15.70 | 15. 7 || 55-41 | 55-27 
Sun. 2 15. 3 15.0 5515 $53 
M. 28 14. 57 14.55 54.53 | 5443 
Tu.] 29 | 14-52 | 14-30 || 54-34 | 54-27 
W. 30. 14. 48 14.47 54.20 54.15 
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at VII o'Clock in the Ewening. | ; 
—— — — — d 
: 1 | 3 2 4+ 1 O ras * 
2 * n Fi, 3 Ts. at O ak 
{RAY 1 
1 
2 of, O. x. 
6 | 4 2 bats 44 O 
F 21 
1 Free 
9 4.0 5 * 983 
10 | 5 2 O e * 
. il Tt Wege 
„Jia 8 FFC 
| 13 | f 2 5 . 0 2 3. 2 4 
14 10 ON | . Ree O 222 8 1 
us| "Re TEA EL © Web . 
16 om 1 * O 5 4 . wh 
17 | | 2-7-0 O 4. 162 
18 3.0 "OY 4 at” O 2», 1 a * 
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| | 23 | 24 3» +2 x; O 4 : 
| 24 | 4 + +3 | O „1.2 
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125 n 
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0 28 | MX 8 8 To 282 1 dp 9 
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3 0 Phaſe of the MOON. 
| 2 — | Su ndays, Holidays, B I M. 
11 | FORE D Firft Quarter 8 
| 3 ö * Terms, Sc. Full Moon 2298 15 — 5 
7 7 p Lal Quarter 20. 18. 20 
A = © New Moon 899 * 28. 17. 59 
1.2 
* 3 | Other Phenomena. 
18. 4 3 — 
— | — D. H. M. 
Sun. 4 3. - 2 x W, & 44 North. 
M. 5 4+ 19. 20 | 
Tu. 6. 23. 12 
W. N 6. 23. 20 
Th.] 7. 22. 20 
F. 9 12. 21. 53 
Sa. 10 13. 11. 13 
14. pſed, invifible. 
Sen. 11 14. 3. 48 | 
M. I2 I 4+ 13. 34 
Tu. ] 13 14. 10. 30 | 
W. I4 116.. 24 &, ; 13's North. 
Th. 18 | | r6. 19. 50 Y y B 
F. 1 Sap. Camb. T. ends. 18. Fo 17 0), N &% 
Sa. xford Term ends. 8. : A K * 37 North. 
* 
| L 4 ad LA, * 12 N. 
© enters VP 
; e WW 
P.. Thomas, 24. 20. 59 ( 42nd { 
Th.] 22 25. 1.37 Þ n 
Sa. 24 26. 8. 10 02 
— 25. 16. 5 Dum 
Sun. 25 brifimas-Day. 26. - & EX, * 17 South, 
M. 26 Pr. Stephen. 2 x =, & 46' North, 
Tu. 27 P/. Fohr. 27. 2 8M, & :5r" South, 
W. | 28 znocents. 27. 0:45 e Ophiuchi, 
Th.] 29 | 28. $2 » M, & 11 South, 
F. | 30 28, - O eclipſed, inviſible. 
Sa. | 31 | | 


2” L * 
ae 


134 DEO E MBE R 1796. II. 


8 3 THE 8 v Nes Equation 2 
1814 Longitude. R.. Aſcen. Declia. \ ber Time. ir 
= 2 hs | in Time. | South. | Sub. k % 

. "EV. WO + — 
A 4 8. D. NM. 8. H. M. 8. B. N. M. 8. 8. 
Tu. 1 | 8.10. 6. 36 16. 33.54, 0 a1. 59.23, 10. 16,8 43,6 
IE. 2871. 7-33] 16-38. 14,4} 22. 6. 49835444 
Sa. 3 8. 12. 8. 31 16. 42. 364 23. 16. 26 Y 29, 1 2449 
Sun 47 8.13. 9. 30 16. 46.5 22+ 24. 10 8 7125.5 
M. 51 8.74.10. 812 8 223134 « 39, 2 Br 
Tu. 6 8. 18 71031 16. 55 41,6 | 24.28.39 8. 14, 2 | 26, 4 
; W. 7 8.1 12. 32 | 17. O. E. 22.45. 7 45, 8 26, 8 
Th.] 8 SID 13.3317. 4. 28, 1 22. 61. 4 . 19, © 27, 2 
| 9 14.3517. 8. 527 0 22. 56. 49 | 6. 51, 8 2757 
E RE OTE 
8. 20. 26.41 } 17+ 17. 41, %. 6.31 | 5-561. | og 
$21.1 740 17 18 5 9 23» 10. 45 | 527,8 26578 
8. 22. 18. 481. 26. 31, 1} 23+ 14+ 31 17459˙à2 29, 0 
8. 23. 10. 5 17.30. 56, 6 23. 17. 49 4.30, 2 29, 2 
8. 24- 20. 581 17« 35+ 22, 4 | 23+ 20. 40 +41. 18 . 
9.2 3 17-39-48, 5 23.23. 3 3+ 31, 6 ag. b 
Sa. | 1 8. 26. 23. 11 17. 44. 14, © | 23» 24» $7 3+ 20 29, 7 
Sant 2 24. 18 1. 48-41, 2 23. 26.23 4.32, 3 2095 9 
M. 19 28.25. 2617. 53. 7,7 23-27-21 | 2» 24] 30, 
Tu. 20 8. 45 26.35] 17. 57« 34» 3] 23+27+5$1 | — 4 30, © 
W. 21 | 9- 0. 27.4418. 2. 1,0] 23.27.52 [f. 244 0 
Ta.] 22 9. 1.28. 54 18. 6.27, 7 23.27.26 0.34 gs 
IF. | 23] 9 2. 30. 618. 10. 54,4] 23-26. 38 pr TI 30, 1 
Sa. | 24.| 9. 3.31.88. 18,24, 1 23. 29. 6 [Adda7,8 30, 0 
Sun. 25 9. 4. — 25 18. 19+ 47, 7 | 23» —. 441 » 518 29, 8 
M. 26 on 33˙40 18, 24. 14, 2 23+ 20» . 1.27, 6 20, 7 
Tu.] 27 | 9. 6. 34-53} 18.28. 40, 6 23. 18 „ . 29, 5 
IW. 289. 1118 18.23. 23-24-49 | - 1.99,3 
ITh. 29 þ 9. 8. 37. 19 18. 37. 32,0] 23. 11. 4 | 2. 66, 29,1 
F. 301 9. 9+ 38. 32 18. 41. 58, 3] 23. 6.51 325,2 50 
4 4 2 
* 31 9. 70. 30. 45] 18. 46. ag. 7 23- $-11 3-560 | 
© 1 1 ; 
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ime of O's TH 5 SU N * Place 
zemidiam. Semi- | Hourly { Logar. of the 
paſs? Merid. e Motion. 388 „Node. 
C 1 | Res ö 9% 
M. 8. M. 8. {MS | 8. D.My 
. AY _ 3 5 E 
1 % 16% 432,3 9,9935753 2+50 
7] . 10,7 161,9 | 232, 5 | 9-993222 [ 3+ 237 
13 1. 11,0 19.18, 5 BIG TE: 9. 992942 3+, 2+1g 4 
19 1. 11, 1 16. 19, © 2. 32, 9.992704 || 3+ 153] |; 
7 Wat 10. 194 2 [_ 2+ 32» 9 | 9- 992678 3, 1434 | 
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I. Satellite. | _ I. Satellire. IT. Satellite. | 
 Emerfions: Emerfions. it he RE 9 — I 

Days. | H. M. 8. Days H. M. 8. Days. ] H. M. 8. 

2 1.39 ·34 2 | 22.10.28 * 6 | 7. 38 Im. 
3 20. 7- 50 6 | 11.26. 53 3 z rt E. 
5 | 14-36, 6] 10 0-43-12 13 | 11+ 3: 11 Im, | 

* 7 | 9- 419] 13 13.50, | 13 | 14 6.42 E. 

; __ J+ 32+ 31 17 3.15. 32 20 Ihe 2.34 Im. 
10 22. 0.42 [20 16. 31. 40 20 | 18. 5. 1 E. 
12 | 16.28. 52 [24 8. 47. 46 27, | 19. 1.51 Im. 
14 10. 56. 59 [27 | 19. 3-52, 27. | 23+ 3-15 E. 

* 10% 525. 7 31 | 19. 59 | 1 
17 | 23-53-14 NP | + 
19 | 18.21.22 | | . ne het. 
21 12. 40, 29 |. IV. Satellite“ 

* 23 4 777228 4 WO 0 | 
25 | 1+ 4544 E 
26 ] 20. 13. 40 27 iy 43:55 55 Io 
2 '| 14441493, 1 ay - Im. 
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. Heliocentric - Geocentric Declin. 1 
Long. Lat. — Lat. {Merid 
. B. NM. D. M. F. B. M. PB. M. ID. M. | H. M 
+. "ME RCUXR . Sup. Ta 152. 
1 | 6.24.25 7. 3; N 2 26. 44 | 0. co NN 18. 38 8 23. 6 
41 7. 3.57 | 1-28 [ 8. 1.20 | 0.28 19.59 | 23. 12 
7 1. 7-13- 0 | 0-22 N 5.57 [o. 7 N21. 12 | 22-18 
10 |. 7-21.41 | 0.42 8 8. 10. 36 | 0.14 8 |f 22.19 | 23-25 
18 8. o. 71.43 F. 0. 34 23-12 | 23-32 | 
'I 8. $.24 | 2-41 \ 8.19.50 | 0.52 || 23-57 1]. 23+39 
19 8. 16. 39 | 3-35 [ 8-24-39 | 1-10 || 24-314 | 23« 46 
22 8.24.58 425 || 8-29.23 | 1-25 || 24:53] 23-53 
be 9. 3-20 | 5 10, 9. 4. 91.39 25. 3 0. 1 
as | 9-11.59 | 5-49 9. 8.59 | ti. 50 26. 0 0. 7 
31 9. a0. 57 | 6.21 9.13. 51 | 1-59 L o. 16 
1222 3 5 FENUS. © ER 
14.22. 493. 9 Ny 6. 28. 32 | 2.11 Nj F. 5668 21.16 
7 a 5 2.35 3 19 1 7. 5•41 2. 13 11. 20 1121. 17 
13 512. 20 3. 23 7. 12+ $3 2+ 1k 13.38 |} 21.18 
19 F. a2. 53.22 7. 20. 2. 6 15.46 | 21.20 
26 6. 1.48 | 3-14 2-27.26 [. 58 17.41 21. 23 
PP 
1 J. 0. 9. 31. 10 8 || 10.26.10 | 1.18 8 l 14. 18 5.81 
7 0. 12. 431. U. o. 301. 9 ta. 23 812 
13 . 16. 22 p. 5 11. 4. 501. 1 10. 42 5. 2 
19 | +0. 19+ 59 | 0.52 || It, 9. 10 | o. 53 8.58 ][ 4. 57 
Le. 7 34 | 0. 46 1. 13+ 32: | o. 46 17.11 4.40 
WA Kew i ht Ie; YE 
1 | 11. = 31 | 1.13 S || 11. 5. 7 | 1.13 S 10. 478] 5:55 
N 7 11.17. 4 k. 13 11. 49 1. 12 10. 30 531 
13 | 11-17-30 | 1. 14 11. 6.37 | 111 10. 12 5. 8 
19 | 11.38. 9 | 1.14 rr. 3.29 1. 10 9.6 [( 4: 44 
2 ER 42 | 1-14 rf. 8.27 | 1 9 9.29 | 4-21 
e 8 15% o' 
I * 2. 220 1. 11 8 2. 25+ 29 . 10 8 22. 4N 13. 4 
718.24. 1. 10 2.26. 01.1 | 22+ 4 132. 36 
131 . 2-24-10 | 1.10 2.24.31 1-1 22. 3 | 2. 8 
19 ] . 2-24-30 | 1- 9 ||. 2-24- 1| 1.18 || 22. 2 | 11-39 
25.4. 2-24-43 | 1. 9 2+ 23-31 | 1-17 a2. 2 11. 10 
I GEORGTAN. 90 3% 
1 $- 9:44 | 0:46 N{| 5.12.50 | 0.46 NI 7. 27 NI 18.2: 
11 5 9-52 | 0.46 || 5-12-57 | 0-47 fl 7.26 | 19-38 
211 5.10, © | 0.46 5. 12+ G7 | 0:47 7 28 16. 54 
I 10. 8 | 0.46 12. 52 [o. 2 16. 9 
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Days of the Week. | 


E TRE M O O N's, 
J Longitude. Latitude. 
S Noon. | ö Midnight. Noon. Midnight. 
= 24 2 K , y FS. N ” *. 
a | 8. D. M. s.] 8. D. M. 8. D. M. 8. D. M. 8s. 
Th. 1 9. 2.32.26 9. 8. 26. 29 o. 4.18 8 o. 36. 52 8 
2 on 14. 19. 53 9 · 20. 13. O 1 9. O 1. 40. 24 
31 9-26. 6. 15 | 10. 2. o. 4 || 2. 10. 44 | 2. 39+ 44 
44 10. 7-55. 010. 13. 51. 31 3. 7. 8 3.32. 38 
5 | 79+ 19. 50. 11 | 10. 25. 51.36 3.55. 89 4.16. 55 
6 | 11. 1. 56. 18 1. 4 54 4.35. 9 4. 50. 28 
11. 14. 18. © | It. 20. 36. 7 5. 2.33 [5 11. 12 
| & 11. 26. 59.47 [. 3.29. 30 || 5-16. 7 5.17. 8 
9 | - 0-10. 5.40 | o. 16. 48. 37 If 5. 14. © 5. 6.33 
0 O. 23.3 * 34 Is O. 35 31 4 54 41 4.38. 19 
1. 7.39. 24 1. 14. 49. 56 4+ 17.29 3. 52. 17 x 
1. 22. 6.43 | 1-29-29. 8 || 3-23. © | 2:49.59 
2. .6.,c6.20 | 2+ 14.27. 24 || 2+ 13. 42 1. 34.45 
2:22. l.15 229.36. 42 I} 0:53.53 8 | 0.11. 64 8 
3. 7. 18. 323.14. 47. 35 o. 35. 20 NI 1. 11. 57 N 
3.22. 20. 42 | 3. 29. 50. 49 1. 52. 8 2. 30. Fx 
4. 7-16.58 | 4. 14. 38.22 I} 3. 5-12 3+ 30. 4 
4.21. 6422 4.29. 4.34 4 4.31 4+ 27-59 
5. 6. 8, 300 5.13. 6. 20 4.47.1 5. 1.32 
5. 19. 57. 45 | 5.26. 42. 59 5. 11. 30 5. 16. 58 
6. 3+ 22. 14 | 6. 9. 66. 44 5. 18. 5 5. 15. 1 
6. 16. 23. 536. 22. 47. © || 5 7.57 4. 57. 12 
6. 20. 5.45 7+ 829,15 4.44.54 4.25. 26 
7.11.31. 7.17. 38. 37 4. 5. © 3- 41+ 57 
7. 23+ 43+ } 7. 29. 45-31 || 3+ 10. 32 2. 49. 7 
8. 5-45-36 | 8. 11. 43. 58 || 2.19.5 1. 49+ 24 
8. 17. 40. 46 8. 23+ 36. 28 I, 17. 4 O. 46 26 N 
8. 29.31. 18] 9. 5-25.31 || 0.12.41 N o. 20. 9 8 
9. 11.19.23 | 9. 17. 13. 9 0. 52. 43 81.24 43 
Ys 23.7. 5 9. 29» wb 1. 55 47 25 | 
ro. 4+ 56. 31 | 10. 10. 52. 36 Ua. 54. 0 3. 20. 32 


128 DECEMBER, 


"1796. vi. 


— - 

24216 Tu M O O N 
D y ; 
3234 Paſſage might Aſcenſſon. Declination. 8 
5 S Age. Merid. Noon. Midnight. | Noon, + Midnight, 
2 = D. H. M. g D. M. D. M. | D. M. | D. M. 
Th.] x 1 %% || 272-46 | 279. 14 23.318 23. 48 8 
E. „2 . | 285.42 | 292. 9 23.49 23.33 
8a. 34 31 233 | 394+ 54. [| 23+. 5, 229 
Sun. 4 7 4 6 | 311.12 222125 21. 19 | 1. 
M. 51 4.52 323.3432938 [18.37 LE 
Tu.| 6, 91 5:37 || 335-38 341+ 36 the 4. 

| W. FF, IO 6. 21 347+ 31 353» 26 10. 50 N $A 

I Th. 4 11 7- 6 359.21 | 5.19 l 6. 1 | 3-27 8 

IF. | 9.] 12 7-51 I} 11-20 |. 17.27 o. 48 81. 54 N 
Sa. | 10 | 13. || 8-39 I} 23-42 | 30. 7 || 4-37 N 7-20 

| a oy I4 9 29 36. 43 43. 32 Os: 1 12. 36 

M. 12 | 15 }} 10.24 f 50.436 57.58 If 15. 17. 18 
Tu.] 13 | 216 || 11.23 |} 65.30 | 73-20 || 19-1 20. 5 

W. 14 [77 || 12-26 [ 81. aa 809. 35 22. 20 23.16 
Th.] x5 [18 [13.31 [ 97-53 | 106. 12 If 23-46 © 23. 90 

IF. 16 9 || 14-35 | 114.28 | 122. 35 23-27 22. 39 

Sa. 1720 15.34 130. 32 138. 14 ]} 21.27 19. 55 
Sun.] 18 | 21 16. 30 l 145.40 | 152. co I 18. 5 15. 59 
M. | 19] 22 12. 21 159. 44166, 24 || 13.42 117 
Tu. 20 23 | 18. 8 172. 50 179. 6 45 6. 9 
W. ar 24 18. $3 185. 12 | 191.11 ll 3.31 NI o. 53 N 
Fh. aa | 25 || 19-30 || 197. 5262. 55 1.43 $ | 4.16 8 

IF. | 23] 20 || 20-20 || 208.43 | 214-32 . 46 9. 8 

Sa. 242 21. 4 || 220-22 | 226-15 || 11.25 | 13+ 34 
Fun. 25 | 28 || 21-49 || 232.11 Bee 12 || 15.33 17.22 

M. 26 29 | 22. 36 248 17 | 22 19. 0 20. 28 

Tu. 27 | 30 || 23.24 256. 44 5 21. 36 22,33 
W. | 28 I 8 209. 29 = 23.15 23+ 41 | 
Th.] 29.1 2 | 0-12 282. 24 , . 

F. 30 3 1. 1 295. 19 — 

Sa. 31] 4 | 1. 49 308. 3 314. 19 
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8 = . ' 1 3 
= = THE M S that Proportional 
1 2 | Scmidiameter. [ or, Parallax. || IL. arithm. 
Wot Bal N | ect | ht — 1 

- | + Noon. Midnight. ] Noon. Ardnight. 
814 | M. S.] M. S. M. S. M. S. || Noon. | Midn. 
Th.] 114. 46 14.45 of 5411 [54 9 [ 5214 
F. 214.45 [4.45 |} 54+ 8 54 5218 

Sa. 3} 14-40 | 14.47 54. 10 $4+15 [ $215 
Sun 4 14.49 | 14:5! $4+22 | $4+3t 5199 

IM. 5144 458 [45% 8173 

Tu. 6 ig. 3 15. 8 55.13 [35-31 [ 5132 

W. / 15. 13 15.19 55 51 | 56. I4 | 5082 
Tb. 16.26 | 15-34 56. 39 | 57. © 5021 
F. | 9 f 15-4: | 75-49 || 57:34 | 58. 3 || 4951 
Sa. 10 f 15-57 | 16. 5 $8.32 | 59. 1 4878 | 
Sun. 16. 13 16. 20 £9. 30 | 

M. 16.2 | 16.33 |. 00-22. 
Tu. 16.3 16. 42 61. 2 
W. 16. 44 | 216-45 |} 91-2 
Th. 16.45 16. 44 61. 2 | 

F. 16.41 [ 16.37 l 617.14 

Sa. 16.22 | 16.27 || 60. 42 } 

Sun. 16.21 16. 14 59.58 
M. 16. 6 15.59 59. 6 
Tu 16-562 1545 58. 13 | | 
W. 16. 38 | 15. 31 | 57-2r | 56.56 || 4967 | 4999 
Tu. 1.25 5.19 ||. 56-33. | 56-12 .|| 5028 5085 
F. 15.14 [15 9 55,53 |. 55-35 [[ 5080 | 5103 
Sa. IG. 4 15.1 $5+19 55 5 „ 5124 J $142 
Sun. 14.57 | 34-54 5452 [54.4 5159 J $274 
M. 2614.51 [ 14:49 54.31 54.23 [5787 [5198 
Tu. 2 14.47 | 14. 46 541 54. 12 5206 | 5213 
W. 28 | 14-45 [14.44 || 54: 54+ 5 [ $218 | 5222 
Th.] 29 14-44 | 14:44 || 5+ 4 | 54+ 4 ||} 5223. $223 
F. | 30] 14-44 [ 14-45 [ 54 5 | 54+ 8 || $222 | 521 
8a. | 14+ 46 54.12 64. 18 | 5213 5205 
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f — 2 | | 
| I | 1 
| | i | | | 
| x | 4 
| 1 | 
Fe ˙ V eres By eotg rarer 2 
6 *g1*0 *1g [rr Lg 65 18 ++ + gg ſor os þ +99 *gg re · o 
n 525186 fe 1 70 [LE · 96 —— 4 5 „ "oF 
4 DOI aA LCA SON Oo. "i 
S *61+2Þ|SE+2þ *£Þ [$1 +9 +3þ It .of-gk || £ -+$£ +44 [ur 1 be f r os fo 4 o2S 
1718 <£5 [EE +99 *þ5 gb +1795 es «gþ+L5 || £2521 65 [5 88 +09 [1 + +29 jor of £9 
££ *g5 *þg [v1 *£7 499 1g o +49 [93 L +69 ol r · 1 · r r · oh · CI [141g 84 . R 
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EXPLANATION and USE 
1 . 
K N T4444 tS 


ASTRONOMICAL and NAprieAlL EeHEMERIS. 


= Ephemeris are made according to apparent Time by the Meridian 
of the Koyal Obſervatory at Greenwich: And the Sun's, Planet's, 
and Moon's Places, with the Particulars depending on them in the 
IId, I'Vth, Vth, VIth, and VIIth Pages of each Month, are computed 
to the Inſtant of apparent Noon, or that of the Sun's Center paſſing 
the Meridian of Greenwich, 
Apparent Time, at any Place, is that deduced immediately from 
the Sun, whether from the Obſervation of his paſſing the Meridian, 
from his Altitude obſerved at a Diſtance from the Meridian, or from 
his obſerved Riſing or Setting. This Time is different from that 
ſhewn by Clocks and Watches well regulated at Land, which is 
called equated or mean Time. This will be explained when we come 
to treat of the Equation of Time. | "2574 | 
The Day is here ſuppoſed, according to the Method of Aſtronomers, 
to begin at Noon, or 12 Hours later than the civil Day of the ſame 
Denomination, and to be counted up to 24 Hours or the ſucceedin 
Noon, when the next Day begins. Thus the Day of the Month 
and the Hour of the 1 are the ſame in this Method as in the civil 
Account at Noon, and from Noon till Midnight; but from Midnight 
till Noon they differ; for whereas in the civil Account a freſh Day 
is ſuppoſed to begin at Midnight, and the Hours to begin over 
- again, in this Method the Day is ſtill continued beyond Midnight, 
and the Reckoning of the Hours is continued up to 24. Thus 
the Diſtances put down to January 10, XV Hours belong to Januar 
11 at Three in the Morning by Civil Reckoning. n | 
There are XII. Pages for every Month. The firit Column of the 
firſt Page of each Month contains the Day of the Week expreſſed con- 
ciſely 5 the initial Letter or Letters, Sun. ſtanding for Sunday, 
M. for Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and * for Satuꝛ day: the ſecond the Day 


T: may be proper firſt to premiſe, that all the Calculations of the 


1 — 146 J 
of the Month : the third Column exhibits the ray and Fefliyals 
of the Church of England, and other remarkable Days 3 The laſt 
Column ſhews at Top the Moon's Phaſes, or the Times of New and 
Full Moon, and of the firſt and laſt Quarter or two Quadratures with 
the Sun: Beneath are*contained miſcellaneous Phænomena, namely, 
Eclipſes of the Sun and Moon, and Occultations of Planets or fixt 
Stars not Teſs than the fourth Magnitude, by the Moon, as they ſhould 
happen at Greenwich by the Tables; the Conjunctions of the Moon 
with all Stars not leſs than the fourth Magnitude, which can be Oc. 
cultations any where on the Globe, between the Latitudes of 60® 
North and 4o0* South: The Entrance of the Sun into the ſeveral 
Signs, and any other remarkable Phænomena. | 

The Stars are expreſſed by Bayer's Characters of Reference. The 
Conjunction of the Moon or a Planet with a Star is denoted by pre- 
fixing the Character of the Moon or Planet to that of the Star, the 
Time of the Conjunction being placed immediately before. The Caſe 
is the fame with reſpect to the Occultation of a Star or Planet by the 
Moon, only this is further diſtinguiſhed by the Addition of Im. or 
Immerſion, to fte;nify the Diſappearance behind the Moon; and Em, 
or Emerſion, to ſignify the Re-appearance of the ſame. Thus 
84. 160. 221) 9 V, fignifies that the Moon will be in Conjunction 
with the Star 8 5 on the Eighth Day at 160. 22“, excluſive of Pa- 
rallax: And 104. l. 14. Im. of : H. 104. 100. 23 Em. fignifies that the 
Moon will eclipſe : U on the roth Day, the Immerſion Wag at 
9*. 14/, and the Emerſion at 10", 23', apparent Time at Greenwich. 

The Occultations ſet down are thoſe only viſible at Greexwich 
the Circumſtances of which will commonly not differ very widely in 
moſt Parts of the Kingdom ; but in very diſtant Places they will 
differ very much, owing to the Change' of the Moon's Parallax, or 
it may become no Occultation at all: The like may be ſaid of Eclipſes 
of the dun. 8 

An Eelipſe of the Sun, or Occultation of a fixt Star by the Moon, 
if obſerved in a Place whoſe Latitude and Longitude are well de- 
termined, may be applied to the Correction of the Lunar Tables; 
but if made in a Place whoſe Latitude only is well known, may be a 
plied to the Determination of the Longitude of the Place; but for 
this Purpoſe an accurate Calculation muſt be made of the Moon's Pa- 
rallazes in Longitude and Latitude, which makes this Method of 
ſettling the Longitudes of Places, though a very accurate one, leſs 
convenient in uſe for Perfons not much verſed in aſtronomical Cal- 
eulations. However, this ought not to diſcourage Travellers or 
Mariners from endeavouring to make theſe Obſervations as often and 
as carefully as poſhble, when they ſhall happen to be at any Place 
whoſe Longitude they have Reaſon to think has not been well ſettled ; 
 fince the neceſſary Calculations may be made at any Time afterwards 


by themſelves, at Leiſure, or referred te the Skill of Aftronomers 
and Mathematicians. 7 EY 


* 
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_ Eclipſes of the Moon are not liable to this Inconvenience ; the 
Longitude of any Place, where the Eclipſe has been obſerved, being 
deduced immediately by taking the Difference of the Time of the Ob- 
ſervation and that ſet down in the Zphemeris, and converting it into 
Degrees, at the Rate of 15 to One Hour, c. or more briefly by 


Table XIV. page 38 of the 2d Edition of the Tables requiſite to be uſed 


with the Eyhemeris. But, as the Beginning or Ending of an Eclipſe 


of the Moon cannot be generally obſerved nearer than One Minute, 


and ſometimes Two or Three Minutes of Time, the Longitudes of 
Places cannot be certainly determined by this Method from a fingle 
Obſervation of the Beginning or End nearer than a Degree. Even 
this Point of Exactneſs will often be of great Service. If both the 


Beginning and End of the Eelipſe be obferved, a greater Degree of 


Exactneſs will be attained. 

The Conjunctions of the Moon with the Planets, or fixt Stars not 
leſs than the fourth Magnitude, which may prove Occultations 'in 
ſome inhabited Parts of , the Globe, are evidently defigned to inſtruct 
Mariners or Travellers to look out frequently for ſuch Obſervations ; 
which if they happen to prove Occultatrons, and are carefully ob- 
ſerved, will afford a certain Means of determining the Longitude of 
the Place of Obfervation. * 2 5 

The Two firſt Columns of the Second Page of the Month contain 
the Day of the Week and Month as before; next follow the Sun's 


ime with its Difference from Day to Day. 
The Longitude of the Sun is made uſe of in moſt of the ſucceedins 
Calculations of the Ephemeris, and may ſerve either to verify them, 
or to make other ſimilar Calculations at a different Time of the Day. 
Particularly it may ſerve, with the, Help of the Moon's Longitude, to 
find the Diſtance of the Moon from the Sun at any Time, independent 


of the Diſtances contained in the VIIIth, IXth, Xth, and XIth Pages 


of the Month. To find the Sun's Longitude at any Time different from 
Noon, Proportion muſt be made according to its daily Increaſe: Say - 
ing, as 24". is to the Hour from Noon reckoned by the Meridian of 
Greenwich, ſo is the daily Variation of the Sun's Longitude, to a 
fourth Number; which added to the Sun's Longitude at the preced- 
ing Noon, gives the true Longitude at the given Time. 

If the Time given de that of a Meridian different from Greenwich, 
it muſt be firſt reduced thereto, by adding or ſubſtracting the Difference 
of Longitude turned into Time (at the Rate öf One Hour to 1 99. and 
One Minute of Time to 1 5 Minutes, or more briefly by Table XIV. 
Page 38, of the Reguifite Tables) according as the Place is to the Weſt 
or to the Eaſt of Greenwich. Example: Suppoſe any one ſhould want 
to know the Sun's Longitude, January 19, 1767, at 4*. 35, being in 
21%, 15 Longitude Eaſt of Greenwich. The Difference of Longi- 
tude turned into Time is 15. 25 which ſubſtracted from 4". 35” be- 
cauſe the Place is Eaſt of — leaves 3", 107 for the T7? 


wy right Aſcenſion in Time, Declination, and the Equation 
of 


ume re- 
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— 148 J 
duced to the Meridian of Greenwich, The Sun's Longitude the preced - 
ing Noon is gf. 299. 18. 2”, and the following Noon it is 10˙, 02. 19/, A 
the Difference is, 19. 1. 2” or 61, 2 the daily variation. 1 hen 
ſay, as 24". is to 37. 10“, ſo is 61“, 2% to 8', 2”, which added ta 
9'. 29%. 18", 2”, the Sun's Longityde on the preceding Noon, gives 
299. 26,5% the Sun's Longitude at the Time given. In like 
laaner any other of the following Articles is to be found by the 
Help of the Epbemeris. | FEST: ET NT 
The Sun's Longitude ſerves alſo to compute the Aberration of the 
ſixt Stars and Planets, er 4 
The Sun's right Aſcenſion in Time is uſeful to the practical Aſtro- 
nomer in regular Obſervatories, who adjuſts his Clocks by fiderea 
Time. It is alſo uſeful to him for converting apparent into ſiderea 
Time; as ſuppoſe that of an Eclipſe of Jupiter's atellites, in order ta 
know at ws; ou it may be expected to happen by his Clocks: For 
this Purpoſe the Sun's right Aſcenſion at the pes Naon, together 
be added to the 


with the Increaſe of right Aſcenſion from Noon, mu 
apparent Time of the Phznomenon ſet down in the Ephemeris, a 
he Sun's right Aſcenfion in Time ſerves alſo to compute the ap- 
parent Time of a known Star's paſſing the Meridian: Thus, ſubſtract 
the Sun's right Aſcenfion in Time at Noon from the Star's right Af- 
cenfion in Time, the Remainder is' the apparent Time of the Star's 
paſſing the Meridian nearly ; from which the proportional Part of the 
daily Increaſe of the Syn's right Aſcenſion for this apparent Time 
from Noon being ſubſtracted, leaves the correct Time of the Star's 
paſſing the Meridian. A 5 Wy * | 8 
Hence the apparent Time may be found from an obſerved Altitude 
of a known fixt Star, ſuppoſe one contained in Page 7, of the Reguifite 
Tables; as will be explained hereafter. | _ "= 
The Sun's right Aſcenſion in Time is alſo uſeful for computing the 
Time of the Moon and Planets paſſing the Meridian, as will be ſhewn 
under their proper Articles. LOSS. n 3 
The Sun's Declination 1s neceſſary to find the Latitude, whether 
at Sea or Land, from the Meridian Altitude obſerved; it is alfo 
requiſite for finding the Latitude from Two Altitudes obſerved with 
the Interval of Time meaſured by 2 Watch ; it ſerves for computing 
the Sun's Azimuth, having his Altitude and the Latitude of the Place 
given, in order to find the Variation of the Compaſs ; it is required, 
jointly with the Latitude of the Place and the Sun's horary Angle, to 
compute his Altitude, if neglected to be obſerved at the Time of taking 
| Ns deb Diſtance from the Sun for finding the Longitude, bein 
_ uſeful to facilitate the Calculation of the Effect of Refraction — 
Parallax upon the Diſtance ; it 1s alſo neceſſary to calculate the 
apparent Time from an obſerved Altitude of the Sun at a Diſtance from 
ike Meridian, the Latitude being given; or to compute the Time 
of the Sun's Setting or Rifing ; which, though a leſs accurate Method 
than the former of obtaining the Time, may yet be. uſeful when that 
cannot be had, For any of theſę Purpoſes the Sun's Declination muſt 


| UC 1. 5 
be found to the Time given nearly, reduced to the Meridian of Green- 


wich, making Proportion according to the daily Increafe or Decteaſe, 


3 Manner as was ſhewn with reſpe& to the San's Longi- 
ru e. | 63-45 | 


The Equation of Time is a Correction, which added to, or ſub- 
| ſtrated from the apparent Time (according to its Title at the Top of 
the Column) gives equated or mean Time, or that which ſhould be 
ſhown by a goad Clock or Watch. Apparent Time is that which 

rakes its Beginning from the Paſſage of the Sun's Center over the 
Meridian of any Place; and had the Sun no Motion in the Ecliptic, 
or was his Motion reduced to the Equator or in right ' Aſcention 
uniform, he would always return to the Meridian after equal Intervals 
of Time. But his apparent Motion in the Ecliptic being - continually - 
varying, and his Motion in right Aſcenſion being rendered further 

unequal on account of the Obliquity of the Echptic to the Equator, / 
from theſe Cauſes it ariſes that the Intervals of his Return to the 


Meridian hecome unequal, and the Sun will gradually come too flow 


or too ſoon to the Meridian for an equable Motion, ſuch as that of 
Clocks and Watches ought to be. 
This Retardation or Acceleration of the Sun's coming to the Meri- 
dian is called the Equation of Time, and is contained in the laſt Co- 
lumn but One of Page II. and when applied according to its Title 
to the apparent Time, or that deduced immediately from the Sun, gives 
the mean or equated Time, whence the Error of a Clock or Watch 
may be found, and, if required, it may be corrected. 

| if it be propoſed to convert mean Time into apparent, this is done by 

a contrary Proceſs, by: applying the Equation of Time to the mean 
Time given, with its Title or Sign changed; vix. ſubſtracting inftead 
of adding, and adding inſtead of fi ubſtratting. | | 

The 1 of Time being ſet down in the Ephemeris for Noon 
at Greenwich, Proportion muſt be made, according to the daily 
Difference, to find what it ſhould be at any given Time reduced to the 
ſame Meridian, as in the preceding Articles. The laſt Column of 
this Page, containing the daily Differences of the Equation, is deſigned 
for this Purpoſe. n | | ve... 

As often as it may be required to make any Calculations from 
aſtronomical Tables, and the Time given be apparent Time ; it is 
neceſſafy firſt to apply the Equation of Time thereto to convert it into 
mean Time, the Tables being diſpoſed according to mean Motions, 
Thus the Articles contained in the ZEphemeris anſwering to Noon 
were computed to of, increaſed, or 24 Hours of the preceding Day 
diminiſhed, by the Equation of Time: And the Moon's places ſet 
down for Midnight were computed to 12". increaſed or diminiſhed by 
the Equation of Time. | 

What has been ſhewn concerning the Equation of Time chiefly 
reſpects the Aſtronomer, the Mariner having nothing te do with it in 
computing his Longitude from the Moon's Diſtances from the Sun 
and Stars obſerved at Sea with the Help of the Ephemeris, all the 


1. 


Calculations thereof being adapted to apparent Time, the ſame which 
he. will obtain by the Altitudes of the Sun or Stars in the Manner 
hereafter preſcribed. Wh . 

But if Time-keepersſhould be brought into Uſe at Sea, the apparent 
Time deduced from an Altitude of the Sun muſt be corrected by the 
Equation of Time, and the mean Time found compared with that 
ſhewn by the Watch; the Difference will bs the Longitude in Time 
from the Meridian by which the Watch was ſet, as near as the Going 
of the Watch can be depended upon, © _ 3H 

The Equation of Time is computed by taking the Difference of the 
Sun's true right Aſcenſion and his mean Longitude corrected by the 
Equation of the 1 in right Aſcenſion, and turning it into 
Time at the Rate of 1“. to 157, We. The Equation of Time will be 
additive or ſubſtractive as the Sun's true right Aſcenſion is greater 
or leſs than his mean Longitude fo corrected, * A | 

The Time of the Sun's Semidiameter paſſing the Meridian, Page III. 

ferves to reduce an Obſervation of a Tranſit of the preceding or ſubſe- 
quent Limb over the Meridian to that of the Center, when only One 
was obſerved. It ſigniſies a Portion of apparent Time, or even mean 
Time, the Difference being abſolutely inſenſible upon ſo ſmall an inter- 
val. It is found thus: Increaſe the Sun's Semidiameter in the Ratio 
of the Coſine of his Dechnation to the Radius, to find his Semidiameter 
in right Aſcenſion, which turned into Time at the Rate of 1' to 157. 
and 1” to 15” gives the Time required. The Sun's Semidiameter in 
right Aſcenſion is readily found by adding the Log. Cofine of his De- 
clination to the logiſtic Logarithm of his Semidiameter, the Sum is 
the logiſtic Logarithm of his Semidiameter in right Aſcenſion; which 
divided by 15 gives the Time of his Semidiameter paſſing the Me- 
ridian. If the Clock by which the Obſervation is made be regulated 
according to the ſidereal Time, this Quantity muſt be increaſed in 
the Ratio of 365 to 366, if great Preciſion is required. From the 
Time of the Sun's Semidiameter paſſing the Meridian may alſo be 
found the Time of its paſſing the horizontal or vertical Wire of a Qua- 
drant or Sextant, which on ſome Occaſions may have its Uſe. | 

The Semidiameter of the Sun, is neceſſary to reduce the obſerved _ 
Altitude of his upper or lower Limb to that of the Center; alſo 
to reduce the obſerved Diſtance of the Moon's neareſt Limb from 
the Sun's neareſt Limb to the Diſtance of the Centers. It is alſo uſeful 
to Aſtronomers to verify or aſcertain the Exactneſs of the Scale of their 
Micrometers, by Compariſon with the Meaſure of the Sun's horizontal 
Diameter. This Practice is particularly uſeful in ſolar Eclipſes, when 
the Diſtance of the Cuſps or the Verſe Sine of the uneclipſed, Part has 
been meaſured with the Micrometer. The Semidiameters of the Sun 
in Mayer's Tables, on which all the Calculations reſpecting the Sun 
and Moon are made; ſuppoſe the Semidiameter at the mean Diſtance 
to be 160. 2”, 8. which Mr. Mayer ſays he deduced from above 130 
Obſervations taken with his Six Feet mural Quadrant, which ſeemed 


to him not ill adapted to the Purpoſe, It may not be amifs to take this. 


f 


. 


rtunity to remark, that the Quadrant here mentioned was given 
to the Univerſity of Gottingen by his late Majeſty, and was made by 
that ingenious Artiſt the late Mr. John Bird after the Model of the 
Eight Feet mural Arch, which he finiſhed for-the Royal SI 
at Greenwich, and put up there in the Year 1750. Mr. Mayer made 
| his Obſervations wich his Six Feet mural Arch, from the Year 1756, 
to the Time of his Deceaſe ; with it he ſettled the mean Obliquity of 
the Ecliptic to the Beginning of the Year 1956, at 23. 28“, 16”, 
which Dr. Bradley ſettled by his Obſervations, reduced to the Year 
1750, at 23%. 28'. 18”, The Difference is agreeable to what ought 
to ariſe from the gradual Diminution of the.Obliquity of the Eeliptic 
at the Rate of about & a Second in a Year. The fame Inſtrument he 
alſo uſed in ſettling the Elements. of his ſolar Tables; and it is moſt 
probable that with the ſame he ſettled his Table of Refractions at the 

d of his folar Tables; the Agreement of this Table with Dr. 
Bradley's, ſee Page 1ſt of Reguiſite Tables (being both ſuited to the 
ſame Temperature of the Air) is ſo great, that they ſeem rather like 
One and the ſame than Two different Tables. 

The hourly Motion of the Sun is uſeful in computing ſolar and 
lunar Eclipſes ; alſo in correcting the aſſumed Longitude of the Ship, 
an order to find the Time from an Obſervation of the Diſtance of the 
Moon from the Sun, independent of the Diſtances contained in the 
Nautical Ephemeris ; See Britiſh Mariner's Guide, Page 49, and Table 
at the End of the ſame, Page 25, The Logarithm of the Sun's 
Diſtance is uſeful in the Calculation of the Places of the Planets and 
Comets. The Place of the Moon's Node fignifieg its mean Longitude, 

and 1s neceſſary for finding the Equation of the equinoctial Points both 
in Longitude and right Aſcenſion, the Equation of the Obliquity of 
the Echptic, and the Deviations of the fixed Stars in right Aſcenſion 
and Declination. = A I NNT 50 
The Eclipſes of Jupiter's Satellites are well known to afford the 
readieſt, and for general Practice the beſt Method of ſettling the 
Longitudes of Places at Land; and it is by their Means principally 
that Geography has been ſo much reformed within a Century paſt, 
and the Podtion of the moſt diſtant Places determined with equal Ac- 
 curacy to the neareſt, It was hoped that ſome Means might be found 
of uſing proper Teleſcopes on Shipboard to obſerve theſe lipſes - and 
could this be effected, it would be of great Service in aſcertaining the 
Longitude of a Ship from time to time. In my Voyage to Barbadoes, 
under the Direction of the Commiss10ntRs of LonGITUDE, in 176 
I made a full Trial of the late Mr. /-wis's Marine Chair propoſed for 
this Purpoſe, but could. not derive any Advantage from the Uſe of it; 
and, conſidering the great Power requiſite in a Teleſcope for making 
theſe Obſervations well, and the Violence as well as Irregularities of 
the Motion of a Ship, I am afraid the complete Management of a 

Teleſcope on Shipboard will always remain among the Defiderata. 

However, I would not be underitood to mean to diſcourage any 
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Calculations thereof being adapted to apparent Time, the ſame which 
he will obtain by the Altitudes of the Sun or Stars in the Manner 
hereafter preſcribed. 

5 But if Time- keepers ſnould be brought into Uſe at Sea, the apparent 
Time deduced from an Altitude of the Sun muſt be corrected by the 
Equation of Time, and the mean Time found compared with that 
ſhewn by the Watch; the Difference will bs the Longitude in Time 
from the Meridian by which the Watch was ſet, as near as the Going 
of the Watch can be depended upon. & 

The Equation of Time is computed by taking the Difference of the 
Sun's true right Aſcenſion and his mean Longitude corrected by the 
Equation of the Equinoxes in right Aſcenſion, and turning it into 
Time at the Rate of 1'. to 1G, We. The Equation of Time will be 
additive or ſubſtractive as the Sun's true right Aſcenſion is greater 
or leſs than his mean Longitude fo corrected. . 

The Time of the Sun's Semidiameter paſſing the Meridian, Page III. 
ſerves to reduce an Obſervation of a Tranſit of the preceding or ſubſe- 
quent Limb over the Meridian to that of the Center, when only One 
was obſerved. It fignifies a Portion of apparent Time, or even mean 
Time, the Difference being abſolutely infenfible upon ſo ſmall an inter- 
val. It is found thus: Increaſe the Sun's Semidiameter in the Ratis 
of the Coſine of his Dechnation to the Radius, to find his Semidiameter 
in right Aſcenſion, which turned into Time at the Rate of 1' to 15%. 
and 1” to 15” gives the Time required. The Sun's Semidiameter in 
right Aſcenſion is readily found by adding the Log. Coſine of his De- 
clination to the logiſtic Logarithm of his Semidiameter, the Sum is 
the logiſtic Logarithm of his Semidiameter in right Aſcenſion; which 
divided by 15 gives the Time of his Semidiameter paſſing the Me- 
ridian. If the Clock by which the Obſervation is made be regulated 
according to the ſidereal Time, this Quantity muſt be increaſed in 
the Ratio of 365 to 366, if great Preciſion is required. From the 
Time of the Sun's Semidiameter paſſing the Meridian may alſo be 
found the Time of its paſſing the horizontal or vertical Wire of a Qua- 
drant or Sextant, which on ſome Occaſions may have its Uſe. 

The Semidiameter of the Sun, is neceſſary to reduce the obſerved 
Altitude of his upper or lower Limb to that of the Center; alſo 
to reduce the obſerved Diſtance of the Moon's neareſt Limb from 
the Sun's neareſt Limb to the Diſtance of the Centers. It is alſo uſeful 
to Aſtronomers to verify or aſcertain the Exactneſs of the Scale of their 
Micrometers, by Compariſon with the Meaſure of the Sun's horizontal 

Diameter. This Practice is particularly uſeful in ſolar Eelipſes, when 
the Diſtance of the Cuſps or the Verſe Sine of the uneclipſed, Part has 

| been meaſured with the Micrometer. The Semidiameters of the Sun 

in Mayer's Tables, on which all the Calculations reſpecting the Sun 

and Moon are made; ſuppoſe the Semidiameter at the mean Diſtance 

to be 16“. 2”, 8. which Mr. Mayer ſays he deduced from above 130 

Obſervations taken with his Six Feet mural Quadrant, which ſeemed 

te him not ill adapted to the Purpoſe, It may not be amiſs to take this 
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Opportunity to remark, that the Quadrant here mentioned was given 
to the Univerſity of Gottingen by his late Majeſty, and was made by 
that ingenious Artiſt the late Mr. John Bird after the Model of the 
Eight Feet mural Arch, which he finiſhed for the Royal Ob/erwatory 
at Greenzvich, and put up there in the Year 1750. Mr. Mayer made 
bis Obſervations with his Six Feet mural Arch, from the Year 1756, 

to the Time of his Deceaſe ; with it he ſettled the mean Obliquity of 
the Ecliptic to the Beginning of the Year 1756, at 239. 28“. 16", 

which Dr. Bradley ſettled by his Obſervations, reduced to the Year 
1750, at 239. 28“. 18”, The Difference is agreeable to what ought 
to ariſe from the gradual Diminution of the Obliquity of the Ecliptic 
at the Rate of about & a Second in a Year. The fame Inſtrument he 
alſo uſed in ſettling the Elements. of his ſolar Tables; and it is moſt 
probable that with the ſame he ſettled his Table of Refractions at the 
End of his folar Tables; the Agreement of this Table with Dr. 
Bradley's, ſee Page 1ſt of Reguifite Tables (being both ſuited to the 
ſme Temperature of the Air) is ſo great, that they ſeem rather like 
One and the ſame than Two different Tables. 

The hourly Motion of the Sun is uſeful in computing ſolar and 
lunar Eclipſes ; alſo in correcting the aſſumed Longitude of the Ship, 
an order to find the Time from an Obſervation of the Diſtance of the 
Moon from the Sun, independent of the Diſtances contained m the 
Nautical Ephemeris ; See Britiſh Mariner's Guide, Page 49, and Table 
at the End of the ſame, Page 25, The Logarithm of the Sun's 
Diſtance is uſeful in the Calculation of the Places of the Planets and 
| Comets. The Place of the Moon's Node fignifieg its mean Longitude, 

and 1s neceſſary for finding the Equation of the equinoctial Points both 
in Longitude and right Aſcenſion, the Equation of the Obliquity of 
the Echptic, and the Deviations of the fixed Stars in right Aſcenſion 
and Declination. | 

The Eclipſes of Jupiter's Satellites are well known to afford the 
readieſt, and for general Practice the beſt Method of ſettling the 
Longitudes of Places at Land; and it is by their Means principally 
that Geography has been ſo much reformed within a Century paſt, 

and the Poſition of the moſt diſtant Places determined with equal Ac- 
curacy to the neareſt, It was hoped that ſome Means might be found 
of uſing proper Teleſcopes on Shipboard to obſerve theſe Eclipfes ; and 
could this be effected, it would be of great Service in aſcertaining the 
Longitude of a Ship from time to time. In my Voyage to Barbadoes, 
under the Direction of the CommissI1o0nNERs oF LONGITUDE, in 176 
I made a full Trial of the late Mr. /win's Marine Chair propoſed for 
this Purpoſe, but-could.not derive any Advantage from the Uſe of it; 
and, conſidering the great Power requilite in a Teleſcope for making 
theſe Obſervations well, and the Violence as well as Irregularities of 
the Motion of a Ship, I am afraid the complete Management of a 
Teleſcope on Shipboard will always remain among the Defiderata, 
However, I would not be underitood to mean to diſcourage any 
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Attempt founded upon good Principles to get over this Difficuleys 
The Teleſcopes proper for Sin the Eclipſes of cages Sate[s 
e 


lites, are common refracting Teleſcopes from 15 to 20 Feet, reflecting 
Teleſcopes of 18 Inches or Two Feet focal Length, and Teleſcopes of 
Mr. Dollond's Conſtruction with Two Object Glaſſes from 5 to 10 
Feet : or, which are ſtill more convenient, thoſe of 46 Inches focal 
Length, conſtructed with Three Object Glaſſes, which are as manage+ 
able as reflecting Teleſcopes, and perform as much as thoſe which he 
makes of 10 Feet with Two Object Glaſſes. 0 | 
he Eclipſes of Jupiter's Satellites are obſerved by Aftronomers at 
Land, as well in order to provide Materials for improving the Theo- 
ries and Tables of their Motions, as 'for the ſake of Compariſon with 
the correſponding Obſervations which may be made by Perſons in dif- 
ferent Parts of the Globe, whereby the Longitude of ſuch Places will 
be accurately aſcertained. It is indeed to lamented that Perſons, 
who viſit diſtane Countries, are not more diligent to multiply Obſerva- 
tions of this Kind; for want of which, the Obſervations made by 
Aſtronomers in eitabliſhed Obſervatories loſe Halt their Uſe, and the 
Improvement of Geography is retarded. But it is to be hoped that 
an Emulation will ſpring up among thoſe who may have Opportunities 
of rendering ſo uſetul a Service to the Public, to incite them to wateh 
diligently for the Occaſions of obſerving theſe Eclipſes carefully, par- 
ticularly of the Firſt and Second, which are moſt exact for the 
purpoſe. The Eclipſes, carefully calculated and ſet down in the 
meris, will ſerve to advertiſe them and Obſervers in general of 
the Times when they ſhould attend to theſe Obſervations, The Per- 
fon, who ſhall be under any Meridian different from Greenwich, muſt 
turn his Difference of Longitude into Time: See Reguifite Tables, 
Page 38, and add it to'or ſubſtract it from the Time of the Eclipſe ſet 
* down in the Ephemeris, according as he is to the Eaſt or Weſt of 
Greenwich, to find the apparent Time at which the Echpſe will hap- 
n at his Meridian, nearly. He muf further take care to regulate 
is Watch or Clock by apparent Time or at leaſt to know the Dit- 
ference, as well in order to apprize him af the Time to look out for 
the Eclipſe, as for aſcertaining the apparent Time exactly at which 
he ſhall obſerve it. Equal Altitudes of the Sun or Stars taken with an 
Aſtronomical Quadrant afford the beſt Means of regulating Clocks 
and Watches for occalional Obſervations ; or they may be taken with 
a Hadley's Quadrant, by Reflection from a Baſon of Water or Quick- 
filver, or from the Horizon of the Sea, if the Obſerver has an open 
Proſpect, and is not elevated above 5 or 600 Feet above the Level of 
the Sea. But, if Opportunity does not admit of taking equal Altitudes, 
the Time may be determined from One Altitude taken in any of the 
Methods above-mentioned, at leaſt Two or Three Points of the Com- 
paſs diſtant from the Meridian, but the nearer. to the Eaſt or Weſt 
the better, the Latitude of the Place being known, or being found 
by Obſervations of the Meridian Altitude of the Sun or Stars made 


on 


OW © 
on Purpoſe. It will be be better to take ſeveral Altitudes in order to 
take a mean of the Reſults for HT Certainty. And if one Star 


be obſerved to the Eaſt and the other to the Weſt of the Meridian, the 
Time will be determined with rather more Certainty. The Manner 
of computing the apparent Time from the Altitude of the Sun or a 
Star 1s ſhewn by Problems VIII. and IX. Pages 25 and 26 of the 
IR and Uſe of the Reguifite Tables. 8 | 
he Obſerver, being in a Place whoſe Longitude is well known, 
ſhould be ſettled at his Teleſcope Three Minutes before the expected 
Time of an Immerfion of the firſt Satellite ; Six or Eight Minutes 
before that of the ſecond and third Satellites; and a Quarter of an 
Hour or more before that of the fourth Satellite ; chiefly on account 
of the Uncertainty of their Theories ; but if the Longitude of the 
Place is very uncertain, he muſt begin to look out for the Eclipſe 
proportionably ſooner : Thus, if the Longitude of the Place is un- 
certain to 3 Degrees, anſwering to 12 Minutes of Time, he ought to 
fix himſelf to his Teleſcope 12 Minutes ſooner than is mentioned 
above. Nevertheleſs, when he has obſerved one Eclipſe of any 
Satellite, -and thereby found the Error of the Tables, he may allow 
the ſame Correction to the Calculations of the Ephemeris for ſeveral 
Months, which will advertiſe him very nearly of the Time of expect- 
ng the Eclipſes of the ſame Satellite, and diſpenſe with his attending 
Ong. 4 
The Immerſions fignify the Inſtant of the Diſappearance of the 
Satellite r the Shadow of Jupiter; and the Emerſions 
fignify the firſt Inſtant of its Appearance at coming out of the ſame, 
hey generally happen when the Satellite is at ſome Diſtance from the 
of Jupiter, except near the Oppoſition of Jupiter to the Sun, 
when the Satellite approaches nearer to his Body, Before the 
Oppoſition of Jupiter to the Sun the Immerſions d Emerſions 
| happen on the Weſt Side of Jupiter, and after the Oppoſition on the 
Eaſt Side; but, if an Aſtronomical Teleſcope be uſed, which reverſes 
Objects, the Appearance will be directly the contrary. Before the 
Oppoſition, the Immerſions only of the firſt Satellite are viſible; and 
after the Oppoſition, the Emerfions only. The ſame is generally the 
Caſe with reſpect to the ſecond Satellite; both the Phænomena of the 
ſame Eclipſe are frequently obſervable in the Two outer Satellites. 
The Immerſions and Emerſions marked with an Aſteriſk in the Ephe- 
meris, are thoſe viſible at Greenwich. | 
To know if an Eclipſe will be viſible in any Place, find whether 
upiter be 8. above the Horizon of the Place, and the Sun as much 
low it. This may be done near enough by a celeſtial Globe: Other- 
wiſe, the Time of the Sun's Rifing and Setting may be found 
for any Latitude by a Table of ſemidiurnal Arcs, contained in the 
popular Book called The, Mariner's Compaſs Reftificd, and many 
other Books ; the Time of Jupiter's Rifing and Setting may alſo be 
found from the Time of his ys; the Meridian and Declination ſet 
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down in the Ephemeris, with the Help of the fame Tahle of ſemis 
diurnal Ares; adding or ſubſtracting the. ſemidiurnal Arc anſwerin 


to the ſame Declination of the Sun: Remembering always, that 5 Toh 


ene Declination and the Latitude of the Place are of the ſame 
nomination, the ſemidiurnal Arc will be more than Six Hours, and 
if they are of contrary Denominations, will be leſs than Six Hours, 
But it may be eaſier found whether the Eclipſe will be viſible. at 
Greenwich, or whether it ſhould be properly marked with an Aſte riſk, 
By the Tables,. Page 28---31, annexed to the Nautical Almanac of 
1772. e 

k he Immerſion or Emerſion of any Satellite being carefully 
obſerved in any Place according.to apparent Time, the Longitude from 
Greenwich is found immediately by taking the Difference of the 
Obſervation from the correſponding Time  ſhewn in the Epbemeris, 
which muſt be turned into Dee c. by Regquifite Tables, Page 


38 ; and will be Eaſt or Weſt of Greenwich, as the Time obſerved is 
more or leſs than that of the Eobemeris. | ' 


Exathple; Suppoſe an Emerfion of the firſt Satellite ſhould be 


obſerved at the Cape of Good Hope, Ma 1767, at 10% 46“, 45” 
apparent Time: The Time by — Ephemaris ng . 33+ 12” the 

ifference is 1, 13433 » whence the Longitude the Cape ſhould 
be 18. 33%. t;” of Greenwich, becauſe the Time ſuppoſed to 
be obſerved at the vr is more than that of the Ephemeris. 

Iris to be obſerved that a correſpondent Obſervation of an Eclipſe 
of a Satellite of Jupiter, made under a well-known Meridian, is to be 
preferred to the Calculations of the Ephemeris for comparing with an 


Obſervation made in a Meridian whoſe Longitude is required ; but if 


no correſponding Obſervation can be obtained, as is 


Caſe, it will be beſt to find what Correction the Calculations of the 


Ephemeris require by the neareſt Obſervations to the given Time that 
can be obtained ; which 2 applied to the Calculation of the 
given Eclipſe in the Epheameris, renders it almoſt equivalent to an 
actual Obſer vation. . . 


The Longieudes and Latitudes of the Planets, Page IV. ſerve to 


know where to lodk for them in the Heavens, and when their Places 
may be conveniently ſetiſed by comparing them with fixed Stars by 
the Help of a Micrometer in a Teleſcope, They alſo ſhew when they 
are if the moſt. important Points of their Orbits, where it is moſt mate- 


quently- the 


rial to obſerve them: They alſo ſerve to enable Perſons leſs ſkilled to 


diſtinguiſh them from the fixed Stars. Their Declinations and the 
apparent Times of theif paſſing the Meridian are particularly uſeful to 
Aſtronomers who are furniſhed with Quadrants and Tranſit Inſtru- 
ments well fixed in the Meridian, in ſetting their | 
obſerving their right Aſcenſions and Declinations. 


The apparent Time of a Planet's paſſing the Meri 


0 dian may be 
computed thus; the Planet's Right Aſcenſion being calculated from its 
Longitude and Latitude, and turned into Time, ſubſtract the Sun's 
right Aſcenhon at Noon in Time from it, to find the Time of the 
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Inſtruments for 
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_ Planet's paſſing the Meridian nearly, which call T; take the Differ- 
'- ence of the © and Planet's daily Variations in right Aſcenſion in Time, 
if the Planet is progreſſive in right Aſcenſion, or the Sum, if it is retro- 
grade, which call X; then ſay, by the Rule of Proportion; 
As a X: T:: X: e and Tg e will be correct Time of the Planet's 
paſſing the Meridian. The upper Signs are to be uſed both to X and e 
if the Planet's progreſſive Motion in right Aſcenſion be greater than 
9 x the Sun; in any other Caſe the lower Signs are to be made 
But perhaps it may be found more readily by continual Approxi- 
mation as follows: Take the proportional Part of the Difference or 
Sum of the © and Planet's daily Motion in right Aſcenſion, anſwering 
to the Time of the Planet's paffing the Meridian, found nearly, in 
Proportion to 24*. and take a further like proportional Part of this 
proportional Part; and again of this laſt,” and fo on as far as is ne- 
ceſſary. The Sum of all theſe proportional Parts added to the Time 
of the Planet's paſſing the Meridian found nearly, if the Planet's pro- 
greſſive Motion in right Aſcenſion is greater than that of the Sun, 
otherwiſe ſubſtracted, gives the apparent Time of the Planet's paſſing 
the Meridian. 854 FVV 
Example: Let it be required to find the Time of the Moon's 
paſſing the Meridian, July 1, 5 81 — The FL TROL lM 
The Sun's right Aſcenfion in Time July 1ſt is, 6. 4% 25” and 
July ad, 6*. 44“. 33” by the Eobemeris Therefore his daily Motion 
in right Aſcenſion is 4', 87. The Moon's right Aſcenſion joy iſt at 
Noon by the Ephemeris is 1599. 2 anſwering to 100. 360. 87 of Time, 
and July ad is, 169%. 39. . to 11, 18“. 26”. The Difference 
is, 42. 28” of Time, from which 4. 8” being ſubſtracted, leaves 
8%. 20”. Subſtract 6d. 400. 20“ the Sun's right Aſcenſiqn July iſt at 
can, from 10. 30“. 8” the Moon's right Aſcenſion the fame Noon, 
the Remainder 2. 66. 43” is the Approximate Time of the Moon's 
paſſing the Meridian. The proportional Part of 38“, 20”. anſwering 
to this, is 6, 17% and the proportional Part of 6“, 1) is 9“; there- 
fore 6“. 19” and g” or &, 26” added to 3". 55". 43". give 4*. 2, 9 
the apparent Time of the Moan's paſſing the Meridian. In the Epbe- 
meris it is . 2'. It may alſo be computed by taking the Difference of 
the Moan's right Aſcenſion at Noon and Mi night, but then Half the 
Sun's daily Variation in right Aſcenfion muſt be made uſe of, and 
Proportion muſt be made for 12 inſtead of 24 Hours: and if the Moon 
paſſed the Meridian after Midnight, the Sun's right Aſcenſion at Mid- 
night muſt be uſed, which is a Mean between his right Aſcenfions on 
the preceding and ſubſequent Noon. For the Planets, it will be ſuf- 
ficient to take the firſt proportional Part only. * e 
The Days of the Oppoſitions, Quadratures, &. of the Planets to 
the Sun, are Times at which they ought to be obſerved in fixed Obſer- 
vatories, for ſettling the Elements of their Orbits by a Series of ſeveral 
Years Obſervations, v | ws end 
, - 
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The Vth, VIch, VIIth, VIIIch, IXth, Xth, and XIth Pages of each 
Month contain the Moon's Place, and all the Circumſtances relating 
to her Motion, and her Diſtances from the Sun and proper Stars, from 
which her Diſtance ſhould be obſerved for finding the Longitude at Sea. 
The Longitude, Latitude, and Declination of the Moon, and Time of 
her paſſing the Meridian, afford the like Uſes with the ſame Circum- 
ſtances of the Planetary Motions, and many more befides. For the 
fake of greater Preciſion, the Moon's Longitude, : Latitude, Right 
Aſcenſion, Declination, Semidiameter, horizontal Parallax, with its 
properties Logarithm, are computed Twice: a Day, to Noon and 
idnight, and may readily be inferred to any intermediate Time with 
the greateſt Exactneſs. | ge EXE 
Example: Let it be required to find the Moon's Longitude and 
Latitude, &c. July 16, 1707, at 16. 22. 60. 
5 Firſt to find the Longitude. 
The Moon's. Longitude, July 16, at 22* is O. 6. 40". 25% and 
uly 17 at Noon, O., 139. 47, 48“ the Difference 50. 75 23“ is the 
oon's Motion in 12 Hours; ſay then, by the Rule of Proportion. 
As 12 is to 4*, 22", 16” (the Exceſs of 16*, 22' 16” above 12*) fo 
is"9%. /, 23 to ate. 41” but this muſt be corrected on account 
the Moon's unequat Motion in x2 Hours, by the Table of Equation 
ſecond Difference annexed to Mr. Taylor's Sexage/imal Table, 
Page 244-247 :; for this Purpoſe take out of the Ephemeris the Two 
Longitudes of the Moon next S the given Time, and the 


Longitudes immediately following it, and ſet them down in Order one 
after another, as follows ; g | 15:49 
"--<! eee 2a. 25 Mean ar 
the Ephemeris.| 1ſt Diff. 2d Dif, | 2485 : 
2 2 ; [as n * | LY _ 

16, Noon T1: 29-29-34] * 7 4 | 
p 6 Midnight 0. 2 95 3.48 - 48 

17, Noon , 13.47, 40 7* 23 J 3.4 | 33 

b icht 0.20. 51.27] 7* 3*39 


Take their Differences, 79. 100, 51”, 5% 7. 23”, 7, 3“, 30“; take 
the Differences of theſe Di T the Ae, K, +28”, 

44"; and take their Mean which is 3“. 346”. Now look for the 

uation of ſecond Difference, anſwering to 4, 22” after Midnight, 
found on the Side, and 3“ 36” at Top, which will be found = 24”, 
and which, according to the Remark at the Bottom of the Table, 
muſt be added to 2%. 25%, 41”, the firſt proportional Part, becauſe the 
Motion in 12 Hours or firſt Differences are decreafing ; the Sum 
27. 36, 5" added to of. 6. J 25, the Moon's Longitude at Mid- 
night, gives of. 9“, 16"; 30”, the Moon's true Longitude, and is as 
correct as the Longitudes from which it is deduced, ; 


„„ 
N. I the firſt Differences of the Four itudes of the Moon 


taken out firſt increaſe and then decreaſe, or, vice versd, firſt decreaſe 


and then increaſe, take Half the Difference of the Two ſecond Differ-- 
ences for the Mean ſecond Difference, with which take out the Equa» 
tion of ſecond Difference, and add or ſubſtract it as the Firſt firſt Ditters . 
ence is greater or leſs than the Third firſt Difference, "65 
RE: To find the Moon's Latitude. 
Take out of the E 's the Two Latitudes preceding 
following the given Time, and ſet them down in Order, and take their 
farſt and $c Differences, and the mean of the Two ſecond Differences ; 
find the „ e Part of the Middle firſt Difference anſwering to the 
Hours and Minutes, c. of the given Time after Noon or Midnight; 


which correct in the following Manner: Entering Table of 8 of 


ſecond Difference, Page 244---247,with the Hour from Noonor 
on the Side, and the Mean ſecond Difference at Top, take out the carre- 


ſponding Number of Seconds, which added to or ſubſtracted from the pro- 


portional Part found above, according as the Motion in 12 Hours or firſt 

| Difference is decreafing or increaſing ; or, more generally, according as 
Firſt firſt Difference is greater or leſs than Third firſt Difference, gives 
the proportional Part corrected; which now added to or ſubſtrafted 
from the Moon's Latitude at the preceding Noon or Midnight, as the | 
Latitude in theſe 12 Hours is increafing or decreafing, gives the 
'Moon's Latitude correct. . xe 
Example: The Moon's Latitude is required, July 16, 1767, 

at 16. 23'. | 16”. | 4... IM. : | 41 
the E 5. Ir ſt. Dif. | 24 Dif. | 2d Dif. - 

— —-—— : — — 


= 


15 28 1 2 | 
Vs | | | . 
5. 3.26 1 . 00 


LY 12.32 | 9 6 | | | 
The Moon's Latitude July 16 at Midnight being 4. a 36” N. and 
the Motion in the next 12 Hours being 13“. 50% fay by Pro 
As 13˙ is to 4, 42“. 16”, ſo is 13. 50“ to 5. “ but this muſt be 
corrected by adding 2”, the Equation of ſecond Difference, anſwer. 
ing to the Hour . 22', and the Mean ſecond Difference 4. 40 


| 1 7 Noon 
Midnight 


becauſe the firſt Differences are decreaſing, or rather becauſe the \ 


of them 18/, 26”, is greater than the laſt of them 9'. 6", therefore the 
proportional Part corrected is g'. 2” + 32. 5". 34% which added ta 
4. 49/. 36”, gives 4. 55". 10” N. the Moon's Latitude ; | 
Remarks on ſome 444 neceſſary to be attended to, in order 
to obtain and apply the Correction of ſecond Differences rightly in 
computing the Moon's Latitude. e 


: 
4 


and Tes | 


42 


I. Tf the Moon's Latitude taken out of the e 8 
aid Midnight changes its Denomination from North to South or from 
orth, the Sum of the Two Latitudes of contrary Denomina- 
trons, where the Change happens, is to be accaunted the firſt Difference 
in that Place. e e ee - N 
II. If the Three firſt Differences firſt increaſe and then decreaſe, or 


Sduth to 


the Two ſecond -Differenc 


n 
Went for Noon 


vice vers, firſt decreaſe and then increaſe, Half the Difference of 


Difference. : - | 


Latitude for the ſecond Difference in that Place; correct the Moon's 


Latitude at Noon or Midnight by the fimple proportional Part firſt 


es is to be taken for the Mean: ſecond. 


III. It the Series of Four Latitudes taken out ſhould firſt Gt 
and then decreaſe about the Moon's, greateſt Latitudes, take the Sum 
of the Two firſt Differences ſtanding on each Side of the greateſt 


faund ; and to the Latitude fo corrected, add always in this-Caſe the 
Equation of ſecond Difference from Page 244— 247, anſwering to the 


Mean ſecond Differences. 


* 


Before, 1 quit this Subject of Interpolation by ſecond Differences, I 


ſhall point out another Method, by which the ſame End may be 


from the following for the firſt Differences, to which prefix the Sign 
if the Latitudes decreaſe ; and ſubſtract each. firſt Difference,.. thus 
found, the following one of the ſame Order for the ſecand 


Differences. Half the Sum of the Two ſecond Differences ſtanding on 


each Side of the Interval to be interpolated, is to be accounted-the 
Mean ſecond Difference; | the "Equation correſponding to it by 


Table, Page 244247, is to be applied always with the contrary 


Zn. : a 1 a 
Theſe Operations are to be performed, and the Signs to be applied 


as in algebraic Subſtraction and Addition. Note further, if the four 
given” Latitudes change their Denomination, call the ſecond Lati- 
tude , and thoſe of a contrary Denomination -. | | 
The Moon's Detlination may be found at any Hour in the fame 
Manner as her Latitude; but as the Correction arifing from ſecond 


obtained more readily, and with fewer Rules, by thoſe who are well 
acquainted with'algebraic Subſtraction and Addition, and the Manner 
of applying the Signs in thoſe Operations, Subſtract each Latitude 


Differences will never exceed 2, this may be neglected on moſt 


Qecafions ; but if any one is de ſirous to obtain the Declination true to 
a Minute, the Correction is eafily applied, as ſnewu above. 


The other Articles of Page VI. and VII. viz. the Mdon's. Right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its . | 


tional Logarithm, and the Diſtances contained in the Four laſt Pages 


* 8 


of; the Month, may be all found correctly by even Proportion, with- 


ont requiring any Allowance on account of ſecond Differences. The 
proportional Part of the Moon's Longitude, &&c. for any Hour may 


ound ey ney by the Help of the Table of proportiogal 
Logarithms, Page 39—5 5 of the Requyifite Tables, F u 

The Moon's Longitude and Latitude are ufed in computing her 
Diſtances from the Sun and Stars contained in the Four laſt Pages of 


WWW 
che Month, as well as in the Appulſes to Stars pointed out in Page I, - 
and, jointly with her Parallax and Semidiameter, are neceſſary for 
computing the Eclipſes of the Sun and Moon, and the Occultations 
of fixt. Stars and Planets: by the Moon. They alſo facilitate the 
Calculation of the Longitude of any Place from an obſerved Eclipſe of 
the Sun, or Occultation of a Star or Planet by the Moon: Or, if the 
Meridian be well known, the Parallax and Semidiameter ſerve to 
deduce. the Moon's true Place in the Heavens from the Obſervation, 
which compared with that given by the Zphemeris ſhews the Error 
of the Tables at the Time. The Moon's Semidiameter and Parallax 
are applied in correcting almoſt all Obſervations of the Moon. The 
855 rtional Logarithms of the Moon's Parallax ſerve further to 
facilitate the Calculations of Parallaxes. „ 
The Moon's right Aſcenſion and Declination are uſeful to compute 
her Altitude at any Time, particularly at the Obſervation of her Dif 
tance from the Sun or a Star, ſuppoſing it was neglected to be or could 
not be obſerved properly; which latter Caſe may ſometimes: happen 
in the Night, though I think but rarely; the utmoſt Accuracy therein 
not being required for the Calculations: of Refraction and Parallax, 
See Britiſh 1 Guide, Page 57 and Regquifite Tables, Page 24. 
The Moon's Declination, with her Semidiameter and Parallax, ferve 
for finding the Latitude by the Meridian Altitude of her upper and 
lower Limb obſerved at Sea. See Briti/h Mariner Guide, Page z, 
and Reguifite. Tables, Page 15, The Moon's right Aſcenſion and 
Declination ſerve alſo to compute the Time from her Altitude obſerved 
at the Obſervation of her Diſtance from a Star; whence the Longitude 


map be inferred, tho? no Altitude of the Sun or a Star was taken for 


regulating the Time. See Bri Mariner's Guide, Page 61, and Mr, 
* s th Problem annexed to the Nautical Almanac of 1781, 
Page 10. R „ 
The Diſtances of the Moon from the Sun and fixed Stars, contained 
in the VIIIch, IX th, Xth and XIth Pages of the Month are ſet down to 
every Three Hours of apparent Time by the Meridian of Greenwich, 
and are defigned to relieve the Mariner ou the Neceflity of a Calcu- 

lation, which he might think prolix and troubleſome, and to enable 
him, when compared with the Diſtance obſerved carefully at Sea, to 
infer his: Longitude readily and with little Danger of Miſtake to u 
Degree of Exactneſs that may be thought ſufficient for moſt nautical 
Purpoſes. But uſeful and valuable as the Practice of this Method 
may be at preſent, it is a Remark not unworthy our Notice, that every 
future Improvement of the Lunar Tables, as well as the Inſtruments, 
will bring it nearer and nearer to Perfection. | 5 

The Moon's Diſtances are computed both from the Sun and pr 

Stars, and generally from One Object on each, Side of her, to afford 
the Mariner a greater Number of Opportunities of Obſervation, 
and a Means of attaining a greater Degree of ExaCtneſs. The 
Diſtances from the Sun are computed between 402 and 120“. of Diſtance, 
While the Moon 1s between the Diſtances of 20 and 40“ from the 
Sun, her Diſtance is computed only from a Star, on the contrary Side 


T 40 7 | 


| When ſhe is between the Diſtances of 40% and go» 


Diſtance is computed both from the Sun and from a 
contrary Side to the Sun ; when the Moon is above go® 
the Sun her Diſtance is computed from Two Stars, one on each 
de of her; though ſtill her Diſtance is computed alſo from the Sun 
from go? to 120% Though the Diſtance of the Moon from the Sun or 
Star, well obſerved with a good Inſtrument, is ſufficient to determine 


the Longitude, with the Help of the Ephemeris, always within a De- 
gree, _ generally much nearer, yet it will conduce to ſtill greater 
Accuracy, if the Obſerver takes the Diſtance of the Moon from Two 
Stars, or the Sun and a Star, or, when the Moon is between and 
120 Diſtance from the Sun, from the Sun and Two Stars, if he can 
be fo lucky as to obtain theſe ſeveral Obſervations. - | 4 
The Longitude being computed from the Obſervations made with 
each Star reſpectively, the Mean of the Reſults is to be taken as pro- 
bably approaching neareſt to the true Longitude, In particular the 
Moon's Diſtance ould be taken from "Two Stars, or the Sun and a 
Star on each Side of her, as often as Opportunity permits, fince the 
Mean of the Reſults will probably be at leaſt as exact again as either 
ſeparately, I mean as far as depends on any Imperſection of the Inſtru- 
ments, and unavoidable ſmall Errors arifing in the Uſe of them; 
Errors of theſe Kinds having a natural Tendency to correct each other; 
for that ſmall Error which ariſes from the- Lunar Tables will affect the 
Reſult from either Star equally. ' But the Error of Mayer's laſt Lunar 
Tables as corrected from a ſeries of Dr. B 's\ Obſervations of 
0 Years by Mr. Charles Maſoz in 1778, being theſe made uſe of for 
the Nautical Almanac of 1789, the ſubſequent ones, probably 
never exceeding 30", the Uncertainty hence — the Determina- 
tion of the Longitude, can ſcarcely ever exceed 17 Miles of Longirude, 
and generally will be much leſs. 5 
The Diſtances ſet down in the Ephemeris, afford the Obſerver a 
ready Means of knowing the Star from which the Moon's Diſtance is 
to be obſerved , for he has nothing to do but to ſet his Quadrant to the 
Diſtance computed roughly from the Ephemeris, neglecting the Seconds, 
at the apparent Time eſtimated nearly by the Meridian of Greenwich; 
and direct his Sight to the Eaſt or Weſt of the Moon, accordin 
as the Diſtance at Greenwich is found in the VIIIch and IXth, or Xt 
and XIth Pages of the Month; and having found the Moon upon the 
little Speculum, let him give a Sweep with the Quadrant. to the Right 
and Left, and he will find the Star he ſeeks for, if above the Horizon 
and the Air be clear, nearly in a Line perpendicular to the Eine of the 
Moon's Horns or longer Axis, or, which is the fame Thing, in 
the Line of the Moon's ſhorter Axis produced. The Star is always 
one of the brighteſt, fo that there is little Danger of miſtaking 
another for it, if the preceding Directions are carefully obſerv 
The Time at (Greenwich is eſtimated nearly by turning the ſuppo 
Longitude from Greenwich into Time, by Regquifte Tab 


ſed 
les, Page 38, 


* 
*. 


and adding it to or ſubſtracting it from the 
as its Longitude is Weſt or Kaſt of Greenwich. It will be ſufficient if 
the Diſtance be computed from the Epbrmeris within 10, or 207%, for ſet - 
ting the Quadrant. . The principal Uſe of the Diſtances of the Moon 
from the Sun and fixt Stars; namely, in determining the Longitude 
by Compariſon! with: the correſponding -Diſtances obſerved at Sea, is 
ſhewn in Problem XI. Page 37 of Requifite Tall. 
The Diſtances contained in the ö — STE ſtrictly to 
Noon and — and thenee interpolated for every Three Hours, 
according to the Method ſhewn for computing: the Moon's Latitude, 
Page 1575---158-; except that the Correction of ſecond Differences at 
the Middle of the Interval to be interpolated, was taken of the 
Mean of the 'Two ſecond Differences, and at the Firſt and Third 
Quarter of the Interval was taken 2 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Mr. Taylor's: Table, 
Page 248 and 249, which would however have given the ſame Reſult. 
But, at the firſt 12 Hours, when the Diſtances of the Moon from a 
Star begin, and the laſt 12 Hours, when the Diſtances end, there 


being only One ſecond Difference inſtead of Two ſecond Differences on 


each Side to take a Mean of, this Method fails in theſe Caſes, and 


therefore the following is to be ſubſtituted in its Stead, being derived 


from Sir {/aac Nerotos s Solution of the Problem of drawing a Curve 
through the Extremities of any Number of given - Ordinates. Pil. 
© Nat. Priac. Marb. Page 486. fir, Londini 1726, or Dr. Hor/ley's 
complete Edition of Sir aac Newton's Works, Vol. 3d. Page 128. 
Prom Four Diſtances at Noon and Midnight computed ſtrictly to 
interpolate Three Diſtances at the IIId, VIth, and IXth Hour of the 


Nit or laft Interval. | 


* 4 Subſtract each Diſtance from the following, for the firſt Difference, 
and prefix the Sign —, if the Diſtances decreaſe. - Subſtract each firſt 
Difference thus found from the following One of the ſame Order, for 
the ſecond Difference: Aud in like Manner ſubſtract the Firſt ſecond 
Ditference from the following for the third Difference ; applying the 
| Signs as in algebraie Subſtraction. Denote the firſt or laſt firſt 


+ Difference by 5; the firſt or laſt ſecond Difference by c, according as 


the Interpolation to be made is for the fixſt or laſt 12 Hours; denote 
alſo the third Difference by 4; and, à being put to ſignify the 
Diſtance at the Beginning of the Interval, the interpolated Diſtances 
will be as follows: 26 | 


At IIId Hour of firſt Interval 4 + j Ire rh 4 


* 


At VIth Hour of firſt Interval 24 43 —- Je N 4 
At = Hour of Þrliterval 32 4.25 — >. c + rtf 
| Or. Wn _ a 8 he | | * 
At THd Hour & dat Infervat a 4 er 4 
At VIth Hour 6f laſt Interval a+33—%c=— +; 4 
At IXth Hour 4 laſt Interval a +3# — Ys $ _ 9 


1 X 
= : : 
n # p 


* 9 
- 


Time at the Ship, | 


F 
| 
ö 
ö 


L 160 J 


is. When ſhe is between the Diſtances of 40 and 900 


Sun, Diſtance is computed both from the Sun and from a 
Star on the contrary Side to the Sun; when the Moon is above o- 
the Sun her Diſtance is computed from Two Stars, one on each 
ide of her; though ſtill her Diſtance is computed alſo from the Sun 
ga? to 120% Though the Diſtance of the Moon from the Sun or 
Star, well obſerved with a good Inſtrument, is ſufficient to determine 
the Longitude, with the Help of the Ephemeris, always within a De- 
gree, generally much nearer, yet it will conduce to ſtill greater 
Accuracy, if the Obſerver takes the Diſtance of the Moon from Two 
Stars, or the Sun and a Star, or, when the Moon is between and 
120 Diſtance from the Sun, from the Sun and Two Stars, if he can 
be fo lucky as to obtain theſe ſeveral Obſervations. | | 
The Longitude being computed from the Obſervations made with 
each Star reſpectively, the Mean of the Reſults is to be taken as pro- 
bably approaching neareſt to the true Longitude. In particular the 
Moon's Diſtance ſhould be taken from Two Stars, or the Sun and a 
Star on each Side of her, as often as Opportunity permits, fince the 
Mean of the Reſults will probably be at leaſt as exact again as either 
ſeparately, I mean as far as depends on any Imperſection of the Inftru- 
ments, and unavoidable ſmall Errors arifing in the Uſe of them ; 
Errors of theſe Kinds having a natural Tendency to correct each other; 
for that ſmall Error which ariſes from the- Lunar Tables will affect the 
Reſult from either Star equally. ' But the Error of Mayer's laſt Lunar 
Tables as corrected from a ſeries of Dr. Bradley's Obſervations of 
9 Years by Mr. Charles Maſon in 1778, being theſe made uſe of for 
the Nautical Almanac of 1789, the ſubſequent ones, probably 
never exceeding 30”, the Uncertainty hence arifing in the Determina- 
tion of the Longitude, can ſcarcely ever exceed 17 Miles of Longirude, 
and generally will be much leſs. yo 
The Diſtances ſet down in the Ephemeris, afford the Obſerver a 
ready Means of knowing the Star from which the Moon's Diſtance is 
to be obſerved , for he has nothing to do but to ſet his Quadrant to the 
Diſtance computed roughly from the Ephemeris, neglecting the Seconds, 
at the apparent Time eſtimated n_—_—— the Meridian of Greenwich ; 
and di his Sight to the Eaſt or Weſt of the Moon, accordin 
as the Diſtance at Greenwich is found in the VIIIth and IXth, or Xth 
and XIth Pages of the Month; and having found the Moon upon the 
little Speculum, let him give a Sweep with the Quadrant to the Right 
and Left, and he will find the Star he ſeeks for, if above the Horizon 
and the Air be clear, nearly in a Line perpendicular to the Eine of the 
Moon's Horns or longer Axis, or, Which is the fame Thing, in 
the Line of the Moon's ſhorter Axis produced. The Star is always 
one of the brighteſt, fo that there is little Danger of miſtaking 
another for it, if the preceding Directions are carefully NT 
The Time at Greenwich is eſtimated nearly by turning the ſuppoſed 
Longitude from Greenwich into Time, by Reute Tables, Page 38, 


1 Wee 

and adding it to or ſubſtracting it from the 
as its Longitude is Weſt or Kaſt of Greenwich, It will be ſuſicient if 

the Diſtance be computed from the Eobemeris within 10, or 200, for ſex- 
ting the Qadrant. The principal Uſe of the Diſtances of the Moon 

from the Sun and fixt Stars; namely, in determining the Longitude 


riſon with the - correſponding” "Diſtances obſerved at Sea, is 


ſhewn in Problem XI. Page 3 of Regquifite Tables.) 1 6 1 »! 
The Diſtances contained in the 2 — ſtrictly to 
Noon and —— and thence interpolated for every Three Hours, 
according to the Method ſhewn for computing: the Moon's Latitude, 
Page 1575---158-; except that the Correction of ſecond Differences at 
the Middle of the Interval to be interpolated, was taken of the 
Mean of the "Two ſecond Differences, and at the Firſt Third 
Quarter of the Interval was taken 3 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſulting Mr. Taylor's: Table, 
Page 248 and 249, which would however have given the ſame Reſult. 
But, at the firſt 12 Hours, when the Diſtances of the Moon from a 
Star begin, and the laſt 12 Hours, when the Diſtances end, there 


being only One ſecond Difference inſtead of Two ſecond Differences on 


each Side to take a Mean of, this Method fails in theſe Caſes, and 


therefore the following is to be ſubſtituted in its Stead, being derived 


from Sir {aac Newton's Solution of the Problem of drawing a Curve 
through the Extremities of any Number of given-Ordinates:-- Phil. 


' Nat. Priac. Math: Page 486. Edit. Londiai 1726, or Dr. Hor/ley's 


complete Edition of Sir Iſaac Newton's Works, Vol. 3d. Page 128. 
From Four Diſtances at Noon and Midnight computed ſtrictly to 
interpolate Three Diftances at the IIId, VIth, and LXth Hour of the 
flirſt or laſt Interval. gs 3 W | 

* 4 Subfſtraft each Diſtance from the following, for the firſt Difference, 
and prefix the Sign —, if the Diſtances decreaſe. - Subſtract each firſt 
Difference thus found from the following One of the ſame Order, for 
the ſecond Difference: Aud in like Manner ſubſtract the Firſt ſecond 
Difference from the following for the third Difference; applying the 


| Signs as in algebraic Subſtraction. Denote the firſt or laſt firſt 


+ Difference by 5; the firſt or laſt ſecond Difference by c, according as 
the Interpolation to be made is for the firſt or laſt 12 Hours; denote 
alſo the third n ad; and, a being put to ſignify the 
Diſtance at the Beginning of the Interval, the interpolated Diſtances 
will be as follows: Tb. + ' | | 


At 1114 Hour of frſt Interval” a+ 43 = 2; c+ 4,4. 
At VIth Hour of firſt Interval 2 E 413 —- Je 4 
At IXth Hour of Art Interval 2 +45 — err 


Or, 1 Fiege 
At IIId Hour A haſt Interval a 4 1er 4 
Z 


At VIth Hour of laſt Interval a+33—{c= v5; 4 


# 


At IXth Hour 4 laſt Interval a + + — 1s 
8 5 K X - 


* 
S; 
o 


apparent Time at the Ship, 


FR n 8 
mn adapting theſe Formula to Numbers, great Care muſt be taken 
yrs the right Application of the Signs. Thus if 6, , or d is 
Negative, apply the Number. expreffing the Value df that Term 
1 the en where it is found with à contrary Sign to that of the 
Formu | Kt | | 0. I 
Let we add in this Place, that if in filling up the firſt and laſt 
Intervals, ® new ſecond Difference has been ſappoſed in arithmetical 
Progreſſion with the Two Foun ones, in order to take a mean between 
it and the firſt or laſt ſecond Difference, the Interpolation at the Middle 
of the Interval or Vith Hour will be had true, the ſame as if the above 
Formula had been uſed : But at the Interpolation of the firſt and 
third Quarter there will be an Error of +44 third Difference ; which 
will be corrected, by applying Ay Cor third Difference, to Number 
found at the firſt Quarter of the Interval, and - 14 4 to that found at 
the third — of the Interval; equally the ſame whether it be the 
- firſt or laſt Interval. N =D 
The Configurations of Jupiter's Satellites, Page XIIch and laſt, 
_exhibir the apparent Poſitions of the Satellites, with 1 95 £0 each 
other, and to Jupiter at ſuch an Hour of the Evening or Night as they 
are moſt likely to be obſerved, and ſerve to diſtinguiſh the Satellites 
from one anather. Jupiter is diſtinguiſhed by the Mark O, and 2 
Satellites by Points with Figures annexed, the 275 1 figrafying the 
the firſt Satellite, 2 the 3 Sc. Lows the (et gg 
+ approaching towards Jupiter, the Figure is put between Jupiter 
. the Point 2 when the Satellite is receding * Jupiter, the Figure 
is put on the other Side of the Point. The Satellites are inthe ſuperior 
Parts of their Orbits, or furtheſt from the Earth, when they are 
marked to the right-hand or Weſt of Jupiter approaching him; or to 
- the left Hand or Eaſt of Jupiter receding from him; but are in the 
- inferior Part of their Orbits, or neareſt to the Earth, when they are 
marked to the right Hand or Weſt of Jupiter receding from him, or to 
the left-or Eaſt a, upiter approaching him. The CypherQ, lometimes 
© annexed to the Figure of the Satellite towards the Margin,” ſigniſies, 
that it is inviſible on the Face of Jupiter; and the black Mark 6, 
* fignifies that it is inviſible, bein — in Jupiter's Shadow, pr, 
behind Jupiter eclipſed by lis 4 r 
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LOGARIT Hos of NUMBERS andthe T ABLE of. LOGAR{DHMIC 
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make known to them, for the Uſe of the 
Public, the Art of making Flint Glaſs proper 
for the Purpoſe of conſtructing © 5 
 ACHROMATIC TELESCOPES. 


In E Perſons applying for the Reward, are to produce 
Specimens of Glaſs made by them, which Specimens are to be 


examined by a Committee (to be appointed by the abovementioned 
Commiffioners) which Committee is to report to the ſaid Com- 


miſſioners whether, or not, the Glaſs, fo produced, ſhall, upon ſuch 


Examination, have been found to have all the Properties requiſite to 
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Inventor 18 then to diſcover the Art and Proceſs uſed in making the 
' faidSpecuyens, to a Second Committee, conſiſting of Perſons ſkilled in 

Chymiſtry and the Manufacture of Glaſs (to be a pointed as afore-.. 
aid) which Second Committee is to report to the fold Commiſſioners: 
the Particulars of fuch Diſcovery and their Opinion thereof; and, if 
the Perſons who compoſe the ſaid Committee, or the major Part of 

them, ſhall have learnt from the Inventor the Art and [Proceſs 
abovementioned, and, in conſequence thereof, manufactured Glaſs, 
which, upon examination by a Third Committee (to be appointed 
as aforeſaid) ſhall be found to have all the Properties requiſite to 
anſwer thoroughly the intended Purpoſe ; then the-Reward of One 
Thouſand Pounds will be paid to the Inventor, upon his or her 
delivering to the ſaid Commiſſioners (in Writing and upon Oath) 
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